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Tuts treatise is dedicated as a token of unqualified 
admiration of their heroism, self-sacrifice, and 
splendid achievements, which have deservedly gained 
the highest eulogies of the civilised world. These 
pages are a tribute to the memory of those who were 
the victims of a treacherous and barbarous enemy, 
and written with the hope that they will stimulate 
a greater interest in the science and _ practical 
development of appliances intended to secure the 
full measure of safety for those who voyage 


across the great seas. 
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PREFACE 

PrRMIssion was given the Author, during the period of 
his association with the Marine Department of the Board 
of Trade, to proceed with the publication of this text-book ; but 
in fairness tothe officials of that Department it should be 
stated that they have not had the opportunity to express an 
opinion on the subject-matter previous to publication, owing 
to professional duties taking me to the United States of 
America. 

All matters of controversy have been carefully avoided ; 
the sole purpose in writing the treatise being to circulate 
information with the object of intensifying the interest of its 
readers in the important subject of the equipment of life- 
saving appliances on cargo and passenger vessels. 

Opportunity is now taken to express my personal apprecia- 
tion for the help and encouragement given me by my former 
chiefs, and the Committee of Lloyd’s Register, during the 
preparation of the work. 

The Author wishes to acknowledge his indebtedness to 
many of the leading steamship companies, shipbuilders, 
engineers, and “boatbuilders, for their valuable and generous _ 
assistance; to Mr. W. Mitchell, Ship Surveyor to the Marine 
Department of the Board of Trade, Glasgow, for his co-opera- 
tion in checking the manuscript; also to my colleague Mr. W. 
Bennett, B.Sc., M.IN.A., Ship Surveyor to Lloyd’s Register of 
Shipping, New York, for reading through the proofs, and for 
many suggestions. 
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(From JOHN RUSKIN’S “ Harsours or Encuanp.”) 


Or all things, living or lifeless, upori this strange earth, there 
is but one which, having reached the mid-term of appointed 
human endurance on it, I still regard with unmitigated 
amazement. I know, indeed, that all around me is wonderful 
—but I cannot answer it with wonder; a dark veil, with the 
foolish words, Nature oF Tunes, upon it, casts its deadening 
folds between me and their dazzling strangeness. Flowers 
open, and stars rise, and it seems to me they could have done 
no less. The mystery of distant mountain blue only makes 
me reflect that the earth is of necessity mountainous; the 
sea wave breaks at my feet, and I do not see how it should 
have remained unbroken. 
But one object there is still, which I never pass without - 
2 renewed wonder of childhood, and that is the bow of a boat. 
a Not of a racing-wherry, or revenue cutter, or clipper yacht, 
“i but the blunt head of a common, bluff, undecked sea-boat, 
2 lying aside in its furrow of beach sand. The sum of Naviga- 
tion is in that. You may magnify it or decorate as you will, 
you do not add to the wonder of it. Lengthen it with complex 
tracery of ribs of oak—carve it and gild it till a column of 
light moves beneath it on the sea—you have made no more 
of it than it was at first. That rude simplicity of bent plank, 
that can breast its way through the death that is in the deep 
sea, has in it the soul of shipping. Beyond this, we may 
have more work, more men, more money, we cannot have 
more miracle. 
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~ For there is first, an infinite strangeness in the perfection 
of the thing, as work of human hands. I know nothing else 
that man does, which is perfect, but that; all his other doings 
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have some sign of weakness, affectation or ignorance in them. 
They are over-finished or under-finished; they do not quite 
answer their end, or they show a mean vanity in answering it 
too well. Faz: 

But the boat’s bow is naively perfect; complete without 
ah effort. The man who made it knew not that he was 
making anything beautiful, as he bent its planks into those 
mysterious, ever-changing curves. It grows under his hand 
into the image of a sea-shell; the seal, as it were, of the 
flowing of the great tides and streams of ocean stamped on 
its delicate rounding. He leaves it when all is done, without 
a boast. It is simple work, but it will keep out water, and 
every plank thenceforward is a Fate, and has men’s lives 
wreathed in the knots of it, as the cloth-yard shaft had their 
deaths in its plumes. 
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SHIPS’ BOATS 


PART I 
INTRODUCTORY 


Many valuable books dealing with the design and construction 
of ships have been written at periodical intervals by eminent 


libraries of our Technical Societies and Institutions. Many 
‘= questions associated with the theoretical and practical. aspects 
of the subject have been thoroughly investigated and published 
3 for the benefit of students desiring to extend their knowledge in 
the Science. The sources of information are therefore numerous 
“t and varied. 
S It is a matter of some surprise that the important subject 
» of the equipment of cargo and passenger vessels with life-saving 
-4 appliances has never been dealt with in detail and presented as 
4 @ technical volume for the guidance of those “ that go down to 

the sea in ships, that do business in great waters.” 

Information hitherto has, to some extent, remained sealed, 
not from any desire to hinder the circulation of knowledge, but 
due mainly to the fact that such technical literature must 
necessarily be written during the leisure hours of a practical 
man, after the labours of the day, when physically and mentally 
he is not at his best. 

The attention of the whole world was directed to the terrible 
disasters which hefell the large passenger steamers Titanic, 
Empress of Ireland, Falaba, Lusitania, and hundreds of other 
vessels sunk at sight by the unconstitutional methods of an 

arrogant enemy, during the recent war. 

The subject of providing the best apparatus for securing the 
greatest measure of safety for passengers and crew, has created 
widespread interest and demanded the close attention of the 
governing authorities. 


y Naval Architects, and become standard works of reference in the 
x 
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In spite of many difficulties, the writer has been prompted 
to bring together in concrete form, the results of some measure 
of practical experience associated with the metliods of equipping 
merchant vessels with life-saving appliances. 

The present volume is mainly devoted to the subject of Boats : 
their construction, stowage, equipment, and launching appliances. 
It has been found impossible to make any detailed reference to 
the subject of life-rafts and buoyant apparatus, but the general 
instructions relating to these portions of the life-saving equipment 
have been inserted in the Appendix. 

No pretence has been made to deal with abstruse calculations, 
and the author has endeavoured to confine himself to everyday 
language in explaining the various methods of construction 
operating in the boat yards and engineering works. 

A feature of the present edition is the large number of illustra- 
tions, which it is anticipated will prove of some assistance to 
Shipbuilders and Ships’ Officers, who have little opportunity to 
secure the complete information in suitable form for reference. 

It is not considered out of place to give a brief summary of 
the progress of legislation which insists on certain requirements 
being carried out on all merchant vessels for the safety of 
passengers and crew. 

Previous to the year 1890, the boat accommodation for all 
British ships and foreign ships carrying passengers between places 
in the United Kingdom, was governed by Clause 292 of the 
Merchant Shipping Act of 1854, and based on the vessel’s register- 
tonnage. The limit for a vessel of 1000 tons and upwards was 
seven boats, provided one was a lifeboat, in the case of a 
passenger vessel. Provision was not made for additional life- 
saving appliances beyond the supply of a number of lifebuoys. 

In March, 1886, a Departmental Committee was appointed 
by the Board of Trade to inquire into the question of boats, 
rafts, and life-saving apparatus carried by sea-going merchant 
vessels, and when considering the equipment of passenger steam 
vessels carrying large numbers of emigrants across the Atlantic, 
it was recommended that the provision under the statutory 
requirements was inadequate and that each ship should have 
sufficient life-saving apparatus for all persons on board. 

As a result of the recommendations of a Select Committee of 
the House of Commons, presided over by Lord Charles Beresford, 
in the year 1887, Rules for Life-saving Appliances came into 
operation on the 3lst March, 1890, which adopted the principle 
that on all Foreign and Home Trade cargo vessels, the boat 
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accommodation should be sufficient for all on board, and that 
on steamships engaged in such trades, this accommodation should 
be provided in boats under davits on each side of the vessel. 
These rules substituted gross for register tonnage as the basis of 
scale for the equipment of emigrant and passenger ships up to 
9000 tons and upwards; which limit was again increased in 
1894 to 10,000 tons and upwards. This substitution was the 
means of increasing the boat accommodation in steamships by 
about 50 per cent. Provision was also made for life-belts and 
other buoyant apparatus to be carried for all persons on board. 

Further rules and regulations relating to life-saving appliances 
were introduced at various periods between the years 1902 
and 1914, to provide for the adequate equipment of vessels 
which were constantly increasing in size and passenger accommo- 
dation. 

After the regrettable loss of the s.s. Titanie in the Atlantic 
Ocean, a Merchant Shipping Advisory Committee was appointed, 
followed by a Departmental Committee on Boats and Davits, 
and the International Conference for the Safety of Life at Sea. 

The British authorities have always recognised the importance 
of safeguarding both passengers and crew, as the before-mentioned 
investigations will testify. 

- The Rules for Life-saving Appliances, issued in 1914, are those 
which now govern the equipment of vessels. Boat accommo- 
dation and the number of davits to be provided depend, not on a 
tonnage scale, but om the registered length of the vessel. 

No doubt certain modifications and additions will be made 
in the future as a result of the experience gained during the recent 
war, but the standard of the present requirements are of a very 
high class. 

The foreword given in this text-book is a very beautiful and 
decorative expression of an author’s view of the lines and form 
of an ordinary open boat. The practical man sometimes finds, 
when boats are constructed under certain conditions, that beauty 
of form is not always a guarantee that “ it will keep out water.” 
Experience has proved the necessity for regulating the con- 
struction of ships’ boats by a very high standard of workmanship, 
and the builders are now guided by a complete and com- 
prehensive specification. 

If the circulation of this text-book is the means of increasing 
the interest in the subject of the equipment of our merchant 
fleet with satisfactory life-saving appliances, the author will be 
gratified with the result. 
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SECTION A.—TRADES OF VESSELS AS AFFECTING 
BOAT ACCOMMODATION AND THE INSTALLATION 
OF DAVITS 


TuE life-saving equipment of our Merchant Fleet is governed by 
the nature of the service for which the vessels are intended. 

The requirements of Clause 427 of the British Merchant 
Shipping Act of 1894 empower the Board of Trade to draw up 
regulations for the installation of life-saving appliances on vessels, 
which will ensure a large measure of safety at sea for the passengers 
and crew. 

From time to time the Marine Department of the Board of 
Trade have sought the advice, experience, and co-operation of 
influential Committees before bringing into operation their 
Regulations. 

The recommendations of the Departmental Committee on 
Boats and Davits, and the results of the investigations made 
by the International Conference on Safety of Life at Sea, have 
now been embodied in the latest rules. 

For the purpose of drawing up Rules for Life-saving Appliances 
the vessels have been classified under two headings, viz.— 
(1) Foreign-going, and (2) Home Trade. Each of these classes 
has been sub-divided so as to include and separately identify the 
various vessels, to enable the equipment to suit the particular 
type of ship or trade in which the vessel is engaged. 

There are three important sections of the Rules for Life-saving 
Appliances which exercise a controlling influence on the question 
of equipping a vessel with the regulation number of boats and 
sets of davits, viz. General Rules Nos. 2, 10 and 20. 

Portions of these rules which affect all new vessels now under 
construction are, therefore, given in detail, to enable the reader 
to familiarise himself with the modifications which may become 
necessary owing to the special features of the ship’s design, 
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These modifications are permissible under certain conditions, 
which are indicated in the rules and are as follows :— 


GENERAL RULE 2 OF THE RULES FOR LIFE- 
SAVING APPLIANCES. 


Power of the Board of Trade to accept alternatives, 


“The Board of Trade shall have power, in general or in any 
“ particular case, to accept any boat, raft, buoyant apparatus, 
“ or other life-saving appliance, in lieu of a life-saving appliance 
“required by these rules, subject to such conditions as they 
“may impose, if they are satisfied that under those conditions 
“it will be as effective as the appliance required by these rules. 

“Provided that in the case of a foreign-going passenger 
“steamer no life-saving appliance shall be accepted in lieu of a 
“lifeboat required by these rules, except either some other 
“approved type of lifeboat or a life-raft approved as being 
“in every respect as efficient as the pontoon life-raft described 
“in General Rule 10. 

“ Provided also that no life-raft shall be accepted on a foreign- 
“ going passenger steamer unless the total cubic capacity of the 
“lifeboats provided is at least equal to the greater of the two 
“ following amounts :— 

“(i) 75 per cent. of the total capacity required to 
“accommodate all the persons carried. 
or (il.) The minimum capacity required by Column C of 
“the Table in Appendix I.” (See p. 10.) 


6é 


GENERAL RULE 10 OF THE RULES FOR 
LIFE-SAVING. APPLIANCES. 


Lafe-rafts. 


“ (1) An approved pontoon life-raft shall satisfy the following 
* conditions :— 

“(i.) It shall be reversible and fitted with bulwarks of 
“wood, canvas, or other suitable material on 
“both sides. -These bulwarks may be 

“ collapsible. . 
“(il.) It shall be of such size, strength, and weight 
“that it can be handled without mechanical 
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‘appliances, and, if necessary, be thrown from 
“the vessel’s deck. 

“(i.) It shall have not less than three cubic feet of 
“air-cases or equivalent buoyancy for each 
“person whom it can accommodate. 

“(iv.) It shall have a deck area of not less than four 
“square feet for each person whom it can 
“accommodate and the platform shall be not 
“less than six inches above the water level 

“when the raft is loaded. 
ae) The air-cases or equivalent buoyancy sould be 
“placed as near as possible to the sides of the 
raft. 
““(2) Every raft shall be marked to the satisfaction of the 

“ Board of Trade in such a way as plainly to indicate the number 

‘““of persons for which it is approved. 

(3) Two children under the age of twelve may be carried in 

“place of one adult person. 

““(4) In ships which carry rafts there shall be a sufficient 

“number of rope ladders, or other approved appliances, always 

“available for use in embarking the persons in the rafts.” 


PART OF GENERAL RULE 20 OF THE RULES FOR 
LIFE-SAVING APPLIANCES. 


Exemptions. 


(1) If it appears to the Board of Trade, on the application 
“of the owner of any ship, that it is not practicable or reasonable 
“to fit in that ship the number of sets of davits required by these 
“rules, the Board may direct that one or more sets of davits 
‘““may be dispensed with in that ship subject to such conditions, 
“if any, as the Board may require. 

“Provided that, in the case of a foreign-going passenger 
“ steamer, the number of davits fitted shall not be less than the 
“minimum number of open boats of Class I. required by. these 
“rules, except in the following case :— 

“Tf a large proportion of the persons on board are accommo- 
‘dated in boats whose length is greater than 50 feet, a further 
‘reduction in the number of sets of davits may be allowed if the 
“ Board of Trade are satisfied that the arrangements are in all 
“respects satisfactory. . . 
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“Provided further that, in the case of a foreign-going 
‘passenger steamer, the owner of the ship in question shall be 
“required to prove, by a test made in the presence of a Board 
“of Trade Surveyor, that all the boats can be launched in a 
“time, to be fixed by the Board of Trade. The conditions of 
“ this test shall be as follows :— 

“(i.) The ship is to be upright and in smooth water. 

“ (ii.) The time is the time required from the beginning 
“of the removal of the boat covers, or any 
“other operation necessary to prepare the 
“boats for lowering, until the last boat, or 
“ pontoon raft, is afloat. ~ 

“ iii.) The number of men employed in the whole opera- 
“tion must not exceed the total number of 
“boat hands that will be carried on the 
“ vessel under normal service conditions. 

“(iv.) Each boat when being lowered must have on 
“ board at least two men, and its full equipment 
‘as required by these rules.” 

In discussing the various regulations which control the number 
of boats and sets of davits to be installed on ships, each type of 
vessel will be dealt with in the order of classification and under 
the two headings of “ Foreign-going,”’ and “ Home Trade.” 


FOREIGN-GOING. 


Class I.—Foreign-going passenger steamers, including 
enugrant ships. 


The registered length of passenger steamers governs the 
number of sets of davits to be installed, and in combination with 
these davits, a minimum aggregate cubic capacity for the lifeboats 
must be obtained. 

Lifeboats must be carried in such numbers as will be 
sufficient to accommodate the total number of persons on board, 
or the number which the ship is certified to carry, whichever is 
the greater. 

The number of sets of davits to be fitted to a ship of this 
class must be in accordance with Column A of Table L., p. 10. 

Each set of davits must have a lifeboat of Class I. attached 
to it; and of these lifeboats, at least the minimum specified in 
Column B of Table I. must be open boats. 

The aggregate cubic capacity of the lifeboats in feet must not 
be less than the minimum specified in Column C of Table I. 
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An example will be taken to explain how these various clauses 
operate in a particular vessel, and the permissible deviations 
which may be made with the sanction of the Board of Trade, 
under specified conditions, to suit the design of vessel and the 
number of passengers carried. 

Consider a foreign-going passenger steamer 500 feet in 
length. 

The minimum number of sets of davits required to be fitted 
in accordance with Table I. is 14, and the minimum number of 
open boats of Class I. which must be attached to these davits is 
10. This leaves four boats to be attached to the remaining 
davits, which may be either open boats or pontoon boats of 
Class I.; that is to say, all boats attached to davits must have 
rigid sides and not collapsible bulwarks. 

The minimum aggregate capacity of the lifeboats taken from 
Column C of Table I. must be 17,310 cubic feet. 

The maximum size of a Class I lifeboat for the vessel taken 
as an example would be 28-0’ x8°5’ 35’, giving a capacity of 
500 cubic feet and accommodation for 50 persons. 

Dividing the minimum aggregate by the single boat capacity, 

é. a we find that 34 boats are required. 

Fourteen lifeboats of Class I. are already provided and attached 
to davits. Fourteen boats with collapsible bulwarks could be 
stowed beneath the Class I. boats, leaving six others of Class I. 
or Class II. to be stowed inboard. 

The provision of 34 boats of the stated size would give accom- 
modation for about 1700 passengers. 

For the purpose of explaining the Life-saving Appliances 
Rules, let us suppose the shipowner wishes to carry a larger 
number of passengers, say 2000. Then it would be necessary to 
provide additional lifeboats to accommodate the full number of 
persons. 

If the shipowner wishes to claim the provisions contained in 
General Rule 2 of the L.S.A. Rules, we find that seventy-five 
per cent. of the boat capacity to accommodate 2000 passengers, 
is 15,000 cubic feet. The minimum capacity required by 
Column C in Table I. is 17,310. The Board of Trade may, there- 
fore, consider, in this case, the question of the supply of approved 
life-rafts in lieu of the lifeboats required by the rules, to make 
up for the additional number of passengers carried. 

Again, suppose the vessel was only carrying 500 passengers 
and crew, then it would only be necessary to provide ten davits 
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instead of fourteen, when treated in accordance with the registered 
length. 

If the shipowner or shipbuilder considers that it is not 
practicable or reasonable to fit the number of sets of davits 
required by the rules, then special application must be made to 
the Board of Trade for permission to dispense with one or two 
sets. The conditions under which approval is granted are stated 
in General Rule 20 of the L.S.A. Rules, the details of Which have 
already been given and are self-explanatory. 

All the davits of passenger vessels must be of such a design 
that they can launch the boat from its stowing position and 
lower it safely into the water, the ship being assumed to have 
a list of 15 degrees. 

If the master or owner of a ship of this class claims to be 
calrying on a voyage, fewer lifeboats and life-rafts than will pro- 
vide sufficient accommodation for all persons for which the ship 
is certified, he must declare before the collector or other officer 
of the Customs, before the time of clearance, that the lifeboats 
and life-rafts actually carried, will be sufficient to accommodate 
all persons who will be carried at any time during the voyage to 
foreign ports and the voyage back to the United Kingdom. 

Provision is also made in the Life-saving Appliances Rules 
by the Board of Trade for passenger steamers which call at 
certain foreign ports during the voyage from or to the United 
Kingdom to take on board at these places an additional number 
of passengers, within the terms of the ship’s passenger certificate. 
The extra boats, davits, or other life-saving equipment for the 
additional passengers may comply with the rules applicable to 
the class of Home Trade voyage to which the voyage has been 
scheduled as similar. 

This clause operates in quite a large number of vessels which 
leave the United Kingdom with passengers for various ports of 
call on the voyage to China, and in running along the Chinese 
coast a large number of emigrants are carried between the different 
sections. 


The two following notes are of importance :— 


Note I.—All open lifeboats carried on a foreign-going passenger 
steamer must be fitted with buoyancy air-cases. 

Note II.—In arranging the boat accommodation for foreign- 
going vessels which are certified to carry not more than twelve 
passengers, reference should be made to Section C of Part IV. in 
regard to the provision made for the inclusion of Class III. Boats 
in the statutory equipment. 
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TABLE I. 
Appendix I. of Rules for Life-saving Appliances, 1914. 


Minimum NumMsBeEr oF SETS oF Davits AND THE Mintmum NuMBER OF OPEN 
BoATS REQUIRED TO BE PROVIDED IN A STEAMSHIP IN Cuass I., FoREIGN- 
GOING, OR IN Crass I., Home TRADE, oR IN Cass V., HomE TRADE (EXCEPT 
IN CERTAIN CASES), AND THE Minimum Larepoat CapacirTy FOR THE 
PURPOSES OF GENERAL RULE 2. 


(A.) (B.) | (C.) 
. ; Minimum ini inimum Te- 
Registered: Length of the Ship. number of sets sinter tioden | deta publo Cannelty 
of davits. boats, Class I. | of lifeboats in feet. 

Feet. Feet. 

100 and under 120 . 2 2 980 
120 AD 140 . 2 2 | 1,220 
140 33 160 . 2 2 [ae DOO 
160 x Wb: 3 53 1,880 
175 Ag 190 3 33 2,390 
190 5 205 4 4 2,740 
205 a: 220 . 4 4 3,330 
220 *, 230 . 5 4 3,900 
230 a 245. 5 4 4,560 
245 PA 25D) . 6 5 5,100 
255 An 270 .- 6 | 5 5,640 
270 % 285 . 7 5 6,190 
285 - 300 a 5 6,930 
300 5 315 8 6 7,550 
315 3 SoU 8 6 8,290 
330 s 350). 9 7 9,000 
350 ¥ SOs Ams 9 7 9,630 
370 a BI toate ae 10 7 10,650 
390 55 Al ee cts SS 10 7 11,700 
410 a AS Dies P+ 12 9 13,060 
435 = 460-5 -: 12 9 14,430 
460 *3 AQU'S Sens 14 10 15,920 | 
490 ‘s Hoa ot tho 14 10 , 17,310 
0G! Se 35 ees ae 16 12 18,720 
550 Ss fal) lS 16 12 20,350 
580 A GOS Se” 18 13 21,906 
610 - (25> Beer 18 13 23,700 
640 es Gy) eee Set 20 14 25,350 
670 3 TOU Sr oe keer 20 14 ; 27,050 
700 Fs BOR i cbt*| 22 15 28,560 
730 Be TOO Wee aril - 22 - 15 30,180 
760 3 B90. Se mee p ie. 24 17 32,100 
790 5 SZ0P er. week oP, 24 17 34,350 
820 ae SDDS pe athe h 26 18 36,450 
855 50 SOPs caihc ers 26 18 38,750 
890 Ms O22 tae s,s 28 19 41,000 
925 5 960s Te 3 28 19 | - 43,880 
960 3 OOD ten 30 20 46,350 
995 a5 TOSO ae one 30 20 48,750 


When the length of the ship exceeds 1,030 feet the Board of Trade shall 
prescribe the minimum number of sets of davits and the minimum number of 
open boats. 
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Class II.—Foreign-going steamships not certified to carry 
passengers :— 


Boat accommodation must be provided on each side 
of the vessel for the total number of persons carried on 
board. 

The inclusion of boats without buoyancy air - cases 
in the statutory equipment, is permissible in this class of 
vessel. 

If the total number of lifeboats required exceeds two, a boat 
of Class III. may be carried in lieu of one of them; and if the 
number exceeds three, one or two boats of Class III. may be 
carried in lieu of thé same number of lifeboats. 

Every boat which forms part of the statutory equipment of a 
vessel must be attached to davits. 

Supposing a cargo vessel of this class carries a crew of 53, in- 
cluding the master, then one lifeboat of Class Ia, 24:0’ x75’ x 3:0’ 
with seating accommodation for 32 persons, and one boat of 
Class IIT. 20:0’ x 6°75’ x 2°6’, accommodating 21 persons, stowed 
on each side of the vessel and attached to davits, would be a con- 
venient arrangement and comply with the regulations. There 
would therefore be boat accommodation for 106 persons, under 
four davits; and for this reason the Rules for Life-saving Ap- 
pliances do not insist on davits being fitted with mechanical 
arrangements for launching the boats against a list. 

There is an element of doubt in the minds of some ship- 
builders and boatbuilders as to whether the Class IIT. boats carried 
on a cargo steamer are required to be equipped with the 
details of outfit in the same manner as the Class I. lifeboats. 
The whole of the boats carried on a vessel of this class, if they 
appear on the Life-saving Certificate issued by the Board of 
Trade Surveyor, must be constructed and equipped alike in 
every particular, whether they are Class I. or Class III. with 
the exception that Class III. boats are not fitted with buoyancy: 
tanks. 

The United States Steamboat Inspection Service previous to 
June, 1919, required boat accommodation for the total number of 
persons carried on board, cargo and passenger steamers being 
alike in this respect, but since that date instructions have been 
issued that in the case of ocean-going cargo steamers sufficient 
boat accommodation must be provided for all persons on board, 
on each side of the ship, thus coming into line with the 
requirements which operate in Great Britain. 
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Class W.—F oreign-going sailing ships carrying more than 
twelve passengers :— 


A vessel of this class must carry lifeboats in such number 
and aggregate capacity as shall be sufficient to accommodate all 
persons on board. 

All the lifeboats must be attached to davits so far as practi- 
cable in the opinion of the Board of Trade Surveyor. 

The position of the davits is dependent on the arrangements 
made for working the sails. 

Turning-out gear or mechanical davits are not considered 
essential for vessels of this class. A very small number of these 
vessels are now in actual service. 


Class 1V.—Foreign-going sailing ships not carrying more than 
twelve passengers :— 


A ship of this class carries a lifeboat or lifeboats of Class I., 
and of such capacity as will be sufficient. to accommodate all 
the persons on board. 

If only one lifeboat is required, an additional boat of 
Class III. must also be carried; and if the total number of 
boats required exceeds two, then a boat of Class III. can be 
carried in lieu of one of the lifeboats. 

Two boats at least must be attached to davits, one on each 
side of the ship. 

The provision to carry boats for the full number of persons on 
board, on each side of the ship, which applies to cargo steamers, 
- does not operate in the case of sailing vessels. 


HOME TRADE. 


British Home Trade Limits——Between places in the British 
Isles (the United Kingdom, Channel Isles, and the Isle of. Man), 
or between the British Isles and the Continent of Europe, between 
the River Elbe and Brest inclusive. 


Class I.—Steamships certified to carry passengers anywhere 
within Home Trade limits :— 


In vessels of this class, the registered length comes into 
operation and the number of sets of davits is governed by 


a 
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Column A of Table I., as in the case of foreign-going passenger 
vessels. 

Each set of davits must have a lifeboat attached 
to it. 

The lifeboats attached to the davits may be either open or 
pontoon lifeboats, but no ship shall carry, attached to davits, 
a number of open lifeboats less than that specified, in accordance 
with its length, in Column B of Table L., p. 10. 

If the specified number of lifeboats is sufficient to accom- 
modate the whole of the passengers and crew on board, it is 
unnecessary to provide a number of sets of davits greater than 
the number of boats. 

If the lifeboats attached to davits do not provide sufficient 
accommodation for the total number of persons carried, or which 
the vessel is certified to carry, whichever number is the greater, 
then additional lifeboats must be carried in order to make up 
the total capacity as specified in Table IL., p. 14. 

If the lifeboats carried in accordance with the regulations are 
insufficient to provide accommodation for the total number of 
persons which the ship is allowed by her ordinary passenger 
certificate to carry, approved life-rafts, approved buoyant deck 
seats, or other approved buoyant apparatus must be carried, so 
that these additional life-saving appliances, together with the 
specified number of lifeboats, provide sufficient accommodation 
for the total number of persons which can be legitimately carried 
on board. 

Many vessels of this class are given a special certificate when 
conveying a large number of passengers during the summer, on 
daylight voyages between the 20th March and the 30th September, 
inclusive. To make adequate provision for the additional number 
of persons carried beyond the number allowed by her ordinary 
passenger certificate, the lifeboats, approved life-rafts, approved 
buoyant deck-seats, or other approved buoyant apparatus carried 
on board, must provide sufficient accommodation for 80 per cent. 
of the number allowed by the special passenger steamer’s certifi- 
cate, but in no case must the total accommodation provided by 
the life-saving appliances be less than that which is sufficient for 
_ the number of persons allowed by the ordinary passenger 
certificate. 
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TABLE II. 
Appendix IT. of Rules for Life-saving Appliances (1914). 
Mrint™uM AGGREGATE Cusic Capacity or LIFEBOATS TO BE CARRIED TN A SHIP 
tn Crass I., Home TRADE, LAUNCHED ON OR AFTER THE Ist Marcu, 1913, 


or IN Crass Y., HoME TRADE, LAUNCHED AFTER THAT DATE (EXCEPT IN 
CERTAIN CASES). 


Length of vessel in feet. Oboe en tek 
100'and under.I20 . . . . 400 
120 % 1405) 3o so ae 600 
140 9 Ah6O0 a rary eee 850 
160 * LD! nae, ee 1150 
175 ie Oe nae eee R 1300 
fue e008 Ee 1450 
205 Pe D200. eee: Set tke 1600 
220 x 245 at Ss. 1850 
245 aa ZO cass ve pore 2350 
270 Bf S00 Mer eos 3000 
300 55 330 cep adie f 3750 
330 Cif el ne mare 4400 
370 > A067 pee 5100 
410 3 460 A ere ere: 6000 


t 


In the case of a vessel of under 100 feet, or over 460 feet, the cubic capacity: 


of the lifeboats to be carried shall be prescribed by the Board of Trade. 


not certified to carry passengers :— 


Vessels of this class when 100 feet in length and over, must 
carry a boat or boats on each side of the ship of such capacity as 
shall be sufficient to accommodate all persons on board. One 
of the boats may be of Class III., but the remainder must be of 
Class I. 

All the boats must be attached to davits. 

Vessels under 100 feet in length must carry one lifeboat of 
Class I. of sufficient capacity to accommodate all persons on 
board, and stowed in such a manner that it can be readily launched 
on either side of the ship. It is, therefore, not compulsory to 
fit davits in these vessels, and the usual procedure is to utilize 
the derrick from the main mast as shown in Fig. 237. 


& 


PUBLIC RiERARY of Wit OR 
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Class IIl.—Sazling ships CTP passengers anywhere within 
Home Trade limits :— 


A ship of this class must be provided with a lifeboat or life- 
boats of such capacity as will be sufficient to accommodate the 
total number of persons on board. 

The boats are attached to davits as far as pence 

In sailing vessels there is always the difficulty of the davits 
interfering with the proper working of the sails, and each case 
must therefore be dealt with when considering ae particular 
rigging arrangements fitted to the vessel. 


Class IV.—Sazling vessels trading within Hor ome Trade limite, but 
not carrying passengers :— 


Provision must be made for a boat or boats of such capacity 
as will be sufficient to accommodate all persons on board. At 
least one of the boats must be an open boat of Class I. The 
boats are stowed so that they can readily be placed in the water 
on either side of the ship. It is not always possible to attach the 
boats to the davits owing to the restricted space for working the 
sails. 

A concession is made in the case of a vessel of this class if 
under 100 feet in length; the boat or boats carried may be of 
Class III. 


Class V.—Steamships certified to carry passengers on short 
specified passages along the coasts of the United Kingdom, or between 
Great Britain and Ireland, or between Great Britain or Ireland and 
the Isle of Man. 


The same regulations which govern the boat accommodation 
and davit equipment of vessels of Class I. of the Home Trade, also 


_ operate in the case of vessels of Class V. and in addition a special 


provision is made when— 

(a) A ship of this class is engaged near the coasts of the 
United Kingdom, specially scheduled by the Board of Trade for 
this purpose, or— 

(6) When engaged on daylight excursions, specially scheduled 
by the Board of Trade for this purpose, between the Ist June and 
the 31st August, inclusive. 

In each of these cases the vessels are not required to carry 
more sets of davits, or lifeboats of a greater aggregate cubic 


capacity, than are respectively specified in Hes second columns of 
Tables IIT. and IV. on p. 16. 
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TABLE III. 
Appendix III, of Rules for Life-saving Appliances (1914). 


Mintmum NuMBER OF SETS OF DAVITS REQUIRED TO BE PROVIDED IN A STEAM- 
sup IN Ciass V., HoME TRADE, IN CERTAIN CASES. 


Minimum number of sets of 


Length of steamship in feet. davite 


_ Under 180 —, 
180 and under 210 
210 & 240 


240 ¥ 270 
270 300 
300 0 330 
330 +) 360 


DIS oP wb 


In the case of a steamship of over 360 feet, the number of sets of davits to 
be provided shall be prescribed by the Board of Trade. 


TABLE IV. . 


Minimum AGa@recate Cupic Capacity oF LIFEBOATS TO BE CARRIED IN A 
STEAMSHIP IN Crass V., Home TRADE, LAUNCHED ON OR AFTER THE IST 
Marcu, 1913, IN CERTAIN CASES. 


Length of steamship in feet. eet hao gh or hee aye 
1O0candvunder 12005 22 ye: 300 
120 i 140 poe ae ee 400 
140 = TEQ S90 ee er. 500 
160 35 TSO xs. one 600 
180 Pa 195 Rae tee 700 
195 + O10 eee os 800 
210 i Dias Te se 950 
225 > 30 Ss 1,080 
240 r WANS SO et ee ee 1,250 
255 im FORO es es 1,450 
270 es TEAS © Sle a a 1,700 
285 =F SOOL Cte Nc aes cal 1,900 
300 AB CE a ie et 2,150 
330 iA SOO at oo Ae eer 2,400 


In the case of a steamship of under 100, or over 360 feet, the cubic capacity 
of the lifeboats to be carried shall be prescribed by the Board of Trade. 

Class VI.—Steamships certified to carry passengers on short 
excursions to sea, i.e. beyond partially smooth water limits, between 
lst April and 31st October inclusive, during daylight, and in fine 
weather. 

The registered length of vessel governs the number of sets of 
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davits to be provided and which are specified in Table V. 
(see below). 

Each set of davits must havea lifeboat of Class I. attached to it. 

This class of vessel is also subjected to the provisions of 
General Rule 20 (1) of the Life-saving Appliances Rules, a copy 
of which will be found on p. 6. 

The number of sets of davits need not exceed the number of 
boats required to accommodate the total number of persons 
carried, or which the ship is certified to carry, whichever number 
is the greater. 

The lifeboats must be of reasonable capacity, having regard 
to the size and design of vessel. The boat arrangement must 
receive the approval of the Board of Trade. 

The aggregate capacity of the lifeboats need not be greater 
than is required to accommodate the total number of persons 
which the ship is certified to carry. 

If the regulation number of boats is insufficient to accommo- 
date the total number of persons carried on board, or certified to 
be carried, then additional lifeboats or approved life-rafts, ap- 
proved buoyant deck-seats, or other approved buoyant apparatus 
must be provided, as shall be sufficient, together with the life- 
boats already provided in accordance with Table V., for 70 per 
cent. of the total number of persons for which the ship is certified. 


Class VII.—Steamships certified to carry passengers in partially 
smooth waters. 


The same regulations govern the life-saving equipment of 
vessels of this class as in vessels of Class VI., except that the 
percentage for provision of lifeboats, life-rafts, etc., is 60 instead 
of 70. 

TABLE V. 
Appendix LV. of Rules for Life-saving Appliances (1914), 


Mrnimum NuMBER oF Sets oF DAVITS REQUIRED TO BE PROVIDED IN A STEAM- 
sure oF Cyass VI. on Crass VIT., Homn TRADE. 


Minimum number of sets of 
anti 


Length of steamship in feet. avits. 


WnderZ00e.m ye) 2) es er | 
200 and under 240 “= 
240 3 280 : «| 
280 AS SPA De Mone, ipiakory 


OUR w bO 


In the case of a steamship of over 320 feet, the number of sets of davits to 
be provided shall be prescribed by the Board of Trade. 
Cc 
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Class VIII.—Steamships certified to carry passengers in smooth 
waters in estuaries and lakes. 


A ship of this class, if not under 70 feet but under 150 feet 
in length, must carry at least one boat ;. and if 150 feet or more 
in length, at least two boats. 

The boats must be attached to davits. 

Including the before-mentioned boat or boats the vessel must 
also carry such boats, approved life-rafts, approved buoyant 
deck-seats, or other approved buoyant apparatus, as shall be ~ 
sufficient to accommodate 40 percent. of the total number of 
persons for which the ship is certified. 

It will be noticed that no particular class of boat is specified, 

and invariably an ordinary boat or boats without buoyancy 
air-cases (Class ITI.) are supplied and fitted under davits. 
_ There may be particular cases where the arrangements on 
the upper deck are such as to make it impracticable to carry 
out the statutory requirements; consequently, the Board of 
Trade may, in their discretion, relieve a ship of this class wholly 
or partially from the operation of the rules. 


Class IX.—Steamships certified to carry passengers in smooth 
water on rivers or canals. 


A ship of this class, if not under 70 feet in length, shall carry 
a boat in such a position that it can readily be placed in the 
water. In addition to this boat, the vessel must carry such 
boats, approved life-rafts, approved buoyant deck-seats, or 
other approved buoyant apparatus, as shall be sufficient to 
accommodate 40 per cent. of the total number of persons for 
which the ship is certified. 

A vessel less than 70 feet length must carry boats, approved 
buoyant apparatus, etc., for 40 per cent. of the total number of 
persons certified to be carried ; but here, again, the particulars 
of the vessel’s deck arrangements have to be specially considered 
and the matter must be submitted to the Board of Trade, who 
may in their discretion relieve the ship of some of these po entary 
provisions. 


Class X.—Steam launches and motor boats certified to carry 
passengers for short distances to sea. 


A ship of this class, if over 60 feet in length, must comply with 
the same regulations which govern vessels of similar length in 


e 
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Class VIII. of the Home Trade. Vessels of 60 feet in length and 
under are not*required to carry boats, but must be provided with 
two lifebuoys, and an approved life-jacket for each person and 
child on board. These provisions are considered sufficient to 
cover all reasonable circumstances. 


Class XI.—Sailing boats carrying more than twelve passengers 
for short distances to sea. 


A ship of this class, if over 60 feet in length, must comply with 
rules regulating the life-saving equipment of vessels in Class II. 
of the Home Trade. 

If the vessel is 60 feet or under in length, two lifebuoys must 
be provided, and an approved life-jacket for each person and 
child carried on board. These provisions are in lieu of a boat. 


Class XII.—Steam fish carriers, tugs, steam lighters, dredgers, 
steam hoppers, hulks, and barges, which proceed to sea. 


A ship of this class shall comply with the rules in Class II. of 
the Home Trade. 

Vessels which are towed from one port to another, say from 
Belfast to Glasgow, for the purpose of having their machinery 
installed, come within the operation of these rules for life-saving 
equipment, and are considered for the time being as hulks which 
proceed to sea. 


Class XIII.—Steam fish carriers, tugs, steam lighters, dredgers 
steam hoppers, hulks, and barges, which do not proceed to sea. 


A ship of this class must carry a boat sufficient to accommodate 
all persons on board. 


General Remarks.—The foregoing quotations are based upon 
the regulations contained in the ‘Rules for Life-saving Appliagges 
of 1914, and apply to new vessels, and vessels under construction 
since that date. Various deviations had to be made from these 
rules to suit the requirements of vessels whose keels were laid 
before certain specified dates, but reference has not been made 
in this section to such vessels. 

. The writer has endeavoured to use the language of the rules, 

with explanatory notes to assist the reader to clearly understand 
the varied—and often confusing—requirements which must be 
carefully considered when preparing the arrangements for 


eo. 
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accommodating the boats and installing the davits. It is an 
advantage to the shipbuilder to always submit plans for 
the consideration of the Board of Trade at the earliest possible 
date. 

Each country must draw up its own classification of vessels 
to suit the local conditions, but the principles approved by the 
International Conference on Safety of Life at Sea are now being 
practically adhered to by most of the representative nations. 

The regulations issued by the Board of Supervising Inspectors 
of the United States of America, are divided into four parts, viz. 
(1) ocean and coastwise; (2) great lakes; (3) lakes other than 
the great lakes, bays, and sounds; and (4) 4) xivers. 

It should be remembered that any boat which forms part of 
the statutory equipment of a British vessel, must not be less than 
125 cubic feet in capacity. 

Where it is found impossible in a small vessel to provide 
proper facilities for stowing and handling a boat of this capacity, 
then application must be made to the Board of Trade, who may, 
in their discretion, allow a boat of smaller capacity to be carried 
on the vessel, provided it is large enough to accommodate all 
persons carried on board. 

This is a question which must be left to the practical experience 
of the surveyor who is dealing with the vessel. Hach individual 
case is dealt with on its merits, for it is obvious in the case 
of small coasting, sailing, or auxiliary motor vessels, that it is very 
difficult to carry out the statutory requirements in their entirety. 

In the United States of America the limiting size for ocean and 
coastwise vessels is 180 cub. ft., except in certain classes of 
vessels under 1000 tons gross, a reduction is made to 125 cub. 
ft., and again where certain steamers of 400 tons gross and under, 
operating within 5 miles of land and there is lack of space to 
properly carry a boat of 125 cub. ft., permission is given for 
a boat of smaller size, but it must be large enough and of suitable 
character to carry every person on board. 


SECTION B.—CLASSIFICATION OF BOATS. 


Ships’ boats vary in type and design; but for the purpose of 
appropriating a particular type of boat to suit the requirements 
of each class of vessel, they are divided into two main groups, viz. 
“Open” boats and “ Pontoon” boats. 

To simplify the administration of the Rules for Life-saving 


et Mil 


CLASSIFICATION OF BOATS 21 


Appliances, the two main groups are split up into three distinct 
classes, V1Z.— 


Class 1. Lifeboats, with rigid sides. 
Class II. Lifeboats, with collapsible bulwarks. 
Class III. Open boats, without buoyancy air-cases. 


To enable boats to be carried on board appropriate to the 
individual design and trade of each vessel, the three principal 


‘classes are sub-divided as follows :— 


Class Ia.—Open lifeboats with internal buoyancy only. 


This type of boat may be constructed of a single or double 
thickness of wood, or a single thickness of metal. 

The internal buoyancy is provided by watertight air-cases or 
tanks, fitted along the sides or at the ends, but not in the bottom 
of the boat. The ideal position for the buoyancy tanks would 
be to fit them to the height of the-gunwale and winged out as 
far from the middle line as the internal arrangements of the boat 
will allow. | 

The usual practice is to fit them under the thwarts and side 
seats, the tanks lying close into the form of the bilge; conse- 
quently, in this position the tanks are not of mich material 
advantage towards securing a self-righting boat. The main 
object in fitting the air-tanks is to provide a reserve of buoyancy 
should the boat become flooded. It is a matter of great 
difficulty to right an upturned lifeboat in the water, with the 
buoyancy tanks fitted in the present position, and it is con- 
sidered that the design of the Class I lifeboat can be improved 
and made of more practical value, if the tanks are placed as already 
suggested, and good powerful hand pumps fitted at each end of 
the boat. 

A section of the Class [a lifeboat is shown in Fig. 1, and a 
half section or isometric projection is given in Fig. 87, which 
illustrates the general lines of construction of a wooden boat. 

The material of the internal buoyancy tanks is of copper or 
yellow metal of not less than 18 ozs. to the superficial foot, or of 
other durable material. Galvanised iron or steel has proved 
to be most unsuitable for the purpose. 

In the case of a wooden boat, the internal buoyancy must be 
at least equal to one-tenth of the cubic capacity of the boat. For 
example, if a lifeboat of this class possessed an internal capacity 
of 500 cub. ft., but was only certified for 4§ persons, due to 
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insufficient seating accommodation, it would still be necessary 
to provide 50 cubic feet of air-cases. 

In the case of a metal boat, an aceiicd is made to the 
cubic capacity of the airtight compartments or cases, so as to 
give it buoyancy equal to that of a wooden boat. Reference 
should be made to Part VI., Section C, for a description of the 
method of obtaining the amount of capacity of air-tanks in steel 
boats. 

The number of persons which a lifeboat of this class is con- 
sidered fit to carry, is obtained by dividing the capacity of the 
boat in cubic feet by the standard unit of capacity of 10 cubic 
feet. 

If a lifeboat of Class Ia has a capacity of 500 cub. ft., 
measured by Stirling’s rule, the number of persons assigned 


THWARTS 


Fie.£1.—Midship section of Class_Ia open lifeboat. 


would be fifty, provided they could be properly seated without 
hindrance to the oarsmen. 

The usual form of an open lifeboat of Class Ia is double bowed, 
but it may have a square stern. The shape of the ends has no 
influence on the class. 

The Class Ia lifeboat is considered to be the highest standard 
of efficiency in comparison with other types. 


Class In.x—Open lifeboats with internal and external buoyancy. 


The details of construction and outline of form of this type of 
lifeboat is similar in all respects to that of a lifeboat of Class Ia, 
except that external buoyancy is fitted in addition to internal 
buoyancy. ‘ 

The internal buoyancy of wooden boats is made up with 
waterugnt air-cases of copper or yellow metal, the total volume 
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of which is equal to 74 per cent.. of the cubic capacity of. the © 
boat. 

The material used to form the outside buoyancy is usually 
solid cork, attached to the sides of the boat in the manner de- 
scribed in Section B of Part IV. 

The volume of external buoyancy, if of solid cork, for a wooden 
boat, is not less than thirty-three thousandths of the cubic 
capacity of the boat. < 

The divisor or standard unit of capacity used in obtaining the 
number of persons which this class of lifeboat is considered fit 
to carry, is nine cubic feet. 

If the internal capacity of a lifeboat is 500 cub. ft., the 


x 
number of persons allotted would be ~ = 55, as compared with 


50 for a Class IA lifeboat of the same dimensions. 


Z 
Fia. 2.—Midship section of Class Ip open lifeboat. 


The amount of internal buoyancy would be 7} per cent. of 
500 =7°5 X 5 =37°5 cub. ft. of watertight air-cases. 

The amount of external buoyancy, if of solid cork, is therefore 
500 Kas 16°5 cub. ft., making a total buoyancy of 54 cub. 
ft., being an addition of 4 cub. ft. as compared with that 
required for a Class IA lifeboat. 

When a lifeboat of this class is constructed of metal, an 
addition is made ‘to the cubic capacity of the airtight com- 
partments so as to make the buoyancy equal to that of a 
wooden boat. 

It has been the writer’s experience when allotting the number 
of persons to lifeboats, that in the case of Class IB boats, the 

seating accommodation is the factor which determines the actual 
number that can be safely placed in a boat, and there is, therefore, 
very little advantage to be gained by fitting the outside buoyancy 
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in order to obtain the smaller capacity divisor, viz. 9 as com- 
pared with 10 for the Class Ja lifeboat. 
An outline section of a Class Is lifeboat is shown in Fig. 2. 


Class Ic.—Pontoon lifeboats having a well deck and fixed 
watertight bulwarks. 


Boats of this type are very rarely constructed for passenger 
steamers ; the Class IIa open lifeboat appears to be the most 
popular, owing to its adaptability for close stowage. 

The characteristic features of this class of boat are that 
the occupants are accommodated above the deck, and it is 
dependent for its reserve buoyancy on the efficiency of 
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Fic. 3.—Midship section of Class 1c pontoon lifeboat with well-deck and 
fixed bulwarks. 


the watertight sub-division of the hull, and not upon watertight 
air-cases. 


Non-return valves are fitted in the well for efficiently clearin g 
the deck of water. 

When the boat is fully loaded the freeboard must be such 
that provision is made for a reserve buoyancy of not less than 
35 per cent. 

Fixed watertight bulwarks are fitted above the deck, for the 
protection of the passengers, to which are secured the thwarts 
and side seats. 

The design of this class of boat is generally admitted to be a 
good one, having ample stability and giving a fair amount of 
protection to the occupants. The efficiency of the watertight 


compartments depends upon good workmanship, and also the 
careful oversight of the inspector. 
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The details of construction are dealt with in Section E of 


Part IV., and a midship section is shown in Fig. 3. 


Class IIA. 
collapsible. 


Open lifeboats having the upper part of the side 


A boat of this type is constructed of two thicknesses of wood, 
the combination being sometimes larch and yellow pine, but the 
better class and more reliable boats have their hulls made up of 
two thicknesses of mahogany. There is considerable difference 
in design from the pontoon type of lifeboat. 

Reference should be made to Fig. 4 which shows in outline 
the midship section of a Class IIa lifeboat. The reserve 
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Fig. 4.—Midship section of Class [Ta open lifeboat with collapsible bulwarks. 


buoyancy is provided by watertight metal air-cases fitted at 
the sides of the boat, and external buoyancy made up of solid 
cork attached in a similar manner as approved for the Class Is 
hfeboats. 

The wood covering to the buoyancy air tanks forms a partial 
deck to the boat, which provides seating accommodation for the 
occupants. Additional accommodation is given by thwarts and 
side seats which hinge above the deck and become automatically 
secured in position by the bulwarks. 

The bulwarks are made to hinge down on the deck to facilitate 
stowage. 

The internal metal air-cases must have at least 1°5 cubic feet, 
and the external buoyancy of solid cork at least 0:2 cubic feet, 
for each person the boat is able to accommodate. 

_ There is also what is termed a modified Class IIa Open Life- 
boat. To obviate the necessity of fitting the external buoyancy, an 
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addition has been made to the internal metal air-cases. Most of 
the Class IIa lifeboats are now constructed on these lines. 

The details of construction and method of obtaining the 
correct number of persons which can be allotted to this class of 
boat, are dealt with in Section D of Part IV. 


Class Ils.—Pontoon lifeboats having a well-deck and collapsible 
bulwarks. 


The hull of this class of boat is constructed in the same way 
as a Class Ic lifeboat, the only difference being in the type of 
bulwark. To facilitate stowage the bulwarks of the Class II 
lifeboat hinge down on the deck. 


BULWARK AND THWARTS RAISED 


Fic. 5.—Midship section of Class IIB pontoon lifeboat with well-deck and 
collapsible bulwarks. 


Constructive details are dealt with in Section E of Part IV., 
and a midship section is illustrated in Fig. 5. 


Class Ilc.—Pontoon lifeboats having a flush deck and collapsible 
bulwarks. 


The general arrangement of construction is very similar to a 
Class IIs lifeboat, except that the latter possesses a well in the 
deck and the Class IIc has a flush deck. Efficient arrangements 
must be fitted for speedily clearing the deck of water. Two tons 
of water must be cleared from the deck of a boat 28 feet in length 
in 20 seconds, as compared with 60 seconds in a Class Ic or IIs 
lifeboat. Non-return valves or scuttles are fitted in the deck 
and bulwarks, the number of which depends on the experience 
gained from the flooding tests. 
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Details of construction are referred to in Section E of Part IV. 

Considerable care and oversight need to be exercised on the 
part of ships’ officers and inspectors th keeping the pontoon 
lifeboats periodically under a close survey. Usually these boats 
are stowed in tiers, and very rarely come into the operation of 
boat drill. The influencé of the weather has a detrimental effect 
on the watertightness of the hull, if the deck is of wood. Boats 
constructed of steel can more easily be divided and each compart- 
ment made independently watertight. Probably the decks of 
such boats are not subjected to the same damaging effect from 
the weather as the wooden boat, but the necessity of periodical 
survey for the prevention of corrosion is just as great in the steel 


boat. 


Fic. 6.—Midship section of Class IIc pontoon lifeboat with flush deck and 
collapsible bulwarks. 


The American Balsa Company, the successors to the Welin 
Marine Equipment Company, construct a large number of steel 
boats of this class, which are known as the “ Lundin” Decked 
Lifeboat ; Messrs. Mechan and Sons of Glasgow have also con- 
structed boats of similar type for the Welin Davit Co. 

Information dealing with freeboard and the method of 
obtaining the correct number of persons that can be assigned to 
a boat, is given in Section E of Part IV. 

A midship section is shown in Fig. 6. 


_ Class III.—Open boats which have not the buoyancy required for 
lifeboats of Class I. 


_The construction of this class of boat is identically the same 
as a Class Ia lifeboat, with the one exception that buoyancy 
air-cases are not fitted. If it forms a part of the statutory 
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equipment of a vessel, it should be fully equipped in every detail 
as a Class I lifeboat. This provision is often lost sight of by 
shipbuilders and boatbuilders. 
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Fic, 7.—Midship section of Class III. open boat. 


Further reference is made to this type of boat in Section 
C of Part IV. 


A midship section is shown in Fig. 7. 


SECTION C.—FORM, STABILITY, STRENGTH, AND 
CAPACITY, OF: SHIPS’ BOATS. 


FORM. 


It has been the aim of the author throughout the preparation 
of this text-book, to deal essentially with the practical appli- 
- cation of the subject, and to avoid all abstruse theoretical 
considerations which would hinder the reader with a limited 
knowledge of the Science of Naval Architecture, from obtaining 
an intelligent grasp of the main features which have to be ob- 
served in determining a suitable form and general design, before 
commencing construction on a ship’s boat which has to form 
part of the statutory equipment of a merchant vessel as a life- 
saving appliance. 

Practice and theory are inseparable, and both must be 
correlatively associated with any attempt to deal in detail with 
the present subject. It would be just as futile and useless to 
commence the building of a house, without previously taking 
the precaution of considering the suitability and strength of the 
foundation, as to discuss the practical details of ship or boat- 
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building without due reference being given to the main theoretical 
investigations connected with the design. 

Progress in all Engineering Science has been largely due to 
the personal initiative of the “ investigator’ who has given to 
the practical man in later years much financial advantage as one 
of the results of his work and devotion. 

We should, therefore, not think lightly of theory in its relation 
to the subject of ships’ boats, even if it can only be regarded 
as the “offspring” of the much larger and more important 
Science of Naval Architectune. 

As far as this book is concerned theory has been given its 
correct locus stand: in the order of treatment. 

During the past ten years there has been ample opportunity 
provided for students to become thoroughly acquainted with all 
the theoretical considerations associated with shipbuilding, 
through the medium of many excellent text-books written on the 
subject. The author has, therefore, kept this section of the 
treatise within defined limitations, with the exception of that 
portion which deals with initial stability and the influence of 
free water in a boat on its stability, and as these features have 
such a regulating influence on Form, the matter has been discussed 
at some length. 

Form and Stability cannot actually be separated into two 
distinct sections for discussion : one is the outcome of the other. 

Before determining the most suitable dimensions for a life- 
boat in order that it may safely carry, in a seaway, the allotted 
number of persons, it is of importance that we should under- 
stand some of the salent features which influence the form of a 
boat. 

There has been too great a tendency in past years for certain 
boatbuilders to fine down the sections of their boats, in order 
to save material, and provide less work in the operation of 
planking. Keen competition in busy shipbuilding centres, 
without the existence of a recognised scheme of scantlings or 
minimum specification, has been responsible for many doubtful 
lifeboats being placed on board merchant vessels. 

Very little consideration was given to the underwater form, 
and the common practice was to build the boat “to the eye” 
without the use of even a midship section mould. A great deal 


depends on the way the garboards or sandstrakes and their 


adjacent strakes are worked, as to what measure of fullness 
the boat will take. If the rise of floor comes up too quickly 
to suit the breadth, or the bilge planking is worked in such a 
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manner as to narrow the beam of the boat, a too frequent use of 
shores has consequently to be made to preserve the form of the 
boat, to suit the specified dimensions. In the effort to save 
material and labour, suitability of form is often sacrificed for 
the convenience of working, and these objectionable practices 
make one often doubt the seaworthy qualities of the boat. 

It is generally accepted among practical men, that in order 
to preserve efficient soleing of the plank landings, upon which 
the watertightness of a boat so much depends, and to maintain 
a parallel breadth for the landings, it is most essential that 
section moulds should be used at amidships and the quarter 
lengths. 

The Life-saving Appliances Rules of 1913 insisted that in 
open lifeboats of Class I. (they were then known as Section A 
lifeboats) the boat’s half-girth amidships, measured outside the 
planking from the centre line of the keel to the top of the gunwale, 
should be at least equal to eighty-eight hundredths of the sum 
of the boat’s depth inside and half its maximum breadth amid- 

1 
nb = 88%, and that the mean of the half-girths 
measured in the same manner, at two points, one quarter of the 
length of the boat from the stem and sternpost respectively, 
should be at least equal to eight-tenths of the sum of the 
depth inside and half the maximum breadth amidships, 2.e. 

aad 
cD 80%. 

If a lifeboat did not comply with this girth rule, the number 
of persons to be carried was reduced, by dividing the capacity 
of the boat by the larger divisor 12 instead of 10, unless it was 
proved by actual test afloat, with the full equipment on board, 
that the boat had sufficient seating accommodation for the full 
number of persons, without interfering with the oarsmen. 

With the 1914 issue of the Life-saving Appliances Rules, the 
girth rule was deleted, partly as a result of the recommendations 
of the Departmental Committee on Boats and Davits. 

The girth rule, nevertheless, possessed an advantage which 
prevented the builder from fining away the ends of the boat 
after he had secured the correct depth and breadth at the midship 
section. 

For some time there has been a unanimous expression of 
feeling among boatbuilders that there should be some definite 
rule or dimensions given, which would ensure a minimum fullness 
of form being maintained in open boats of Classes I. and HI. ~ 


ships, 7.€. 
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While it is considered undesirable to place unnecessary 
‘restrictions on design, it is essential that a reasonable amount 
of fullness should be preserved towards the ends of a boat, and that 
a sufficient volume of capacity be provided to adequately support 
the full number of persons carried. 

Apart from the considerations of stability, it has been found 
necessary, with a standard depth for the thwarts to be fitted 
below the gunwale in boats of Classes I. and III., to preserve a 
medium rise of floor, also that the fullness of underwater form 
be carried well forward and aft, in order to “ wing out” and 
satisfactorily house the buoyancy air-cases, without encroaching 
unnecessarily on the space between the tank cleading for the 
reception of the lower seats. 

Considerable discussion has arisen from time to time as to 
the best form which should be preserved in a boat constructed 
for the purpose of containing a large number of occupants, and 
where arrangements are made for the propulsion by the aid of 
oars or with the assistance of sails. 

Formation of Bow.—Although it is the usual practice to 
avoid the fitting of a bow buoyancy-tank owing to the difficult 
shape for construction, yet it is considered by the writer that two 
long metal air-cases placed in the bow, one on each side of the 
lifting hook, have an important value in providing the boat with 
an easy lift on entering a wave, should a large volume of water 
be taken on board. 

The majority of boats are constructed with their quarter- 
length sections at the forward and after ends practically alike. 

The bow should be comparatively fine in form to reduce the 
shock of each wave or of a running sea, and the possession of a full 
stern steadies the boat and prevents the bow from hammering 
unduly over short waves or rising on end against a high breaker. 

There must be a reasonable amount of surplus buoyancy 
forward, so as to enable the boat to rise to each wave, but not 
enough to lift it high above the wave. In this respect it would 
be an advantage in all open lifeboats of Class I. to have the bow 
decked over for a short distance, as is done in the majority of 
motor lifeboats, which allows the boat to run into a wave and 
rise through it without taking much water on board. 

Formation of Stern.—The stern should be made with full 
quarters, 7.c. continuing the breadth well aft, with comparatively 
fine lines below the full quarters, so that when the bow is rising 
_ to a wave, the broad stern with less surplus buoyancy has a grip 
of the water and helps the boat to maintainheadway and stability. 
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Sheer has considerable influence in helping to preserve the 
various qualities referred.to. When sailing to windward, a good 
broad stern with a moderately fine and high bow and a deep 
heavy keel, provide the boat with many valuable characteristics, 
which help to maintain a condition of safety when in a seaway 
with a full load. 

Influence of Dimensions on Form.—Hitherto, there has been 
a tendency among the staff of the shipbuilder to use dimensions 
for ships’ boats which are obviously unsuitable to secure the best 
results for stability. A certain number of a crew is carried on a 
cargo vessel, and provision has to be made for supplying boats 
on each side of the vessel, of sufficient capacity to accommodate 
the total number of persons on board. Dimensions are then 
selected, which, when multiplied together with the coefficient ‘6, 
give a certain capacity which is considered sufficient to provide 
the necessary accommodation, and will meet the requirements 
of the Life-saving Appliances Rules. The latitude thus given, 
owing to the absence of any guiding factors, has been responsible, 
in many instances, for dimensions going to the boatbuilder 
which the latter knows, from his own practical experience, to be 
most unsuitable. It very often happens when the effort is made 
to provide accommodation for the whole of the crew in one boat 
on each side, that the boat is too large for the crew to con- 
veniently handle. 

In the 1914 issue of the Life-saving Appliances Rules, it states 
that in working up the capacity of an open lifeboat, the depth 
is always to be limited to 45% of the breadth. This percentage 
has always been a “ bone of contention ” with boatbuilders and 
shipbuilders ; the former consider, and rightly so, that a depth 
equal to 45° of the breadth does not give such a stable boat as 
one with a depth of 40°% or at the most 42% of the breadth. 

The thwarts are fitted at a standard depth below the gun- 
wale, and the weight of persons is kept down in the boat as low 
as will be consistent with the provision of a sufficient freeboard. 

Take a well-known standard size of open lifeboat of Class JA, 
viz. 24’ 0’ x 7’ 6”x 3’ 0”. By fitting lower seats, this type of 
boat will accommodate 32 persons, and no more, without unduly 
- interfering with the free use of the oars. This particular depth 
is 40° of the breadth. Suppose the depth is increased to 45% 
of the breadth, it stands to reason that by increasing the depth 
another 4 inches you will not secure another square foot of area 
for the accommodation of an additional person. Although you 
have increased the freeboard 4 inches, the weight or the centre 
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of gravity of 32 persons has been raised a similar amount, which 
has reduced the metacentric height. 

As will be seen later on in this section, a certain amount of 
latitude can be given to the underwater form of a boat, without 
seriously interfering with its seaworthy qualities. 

The aim is to find the happy medium between the flat or 
full-formed underwater section and the section possessing great - 
rise of floor, which will give a satisfactory type of boat and suitable 
for the majority of the circumstances in which it may be required 
to operate. 

Coefficient of Form.—As a result of the accumulation of 
information from various sources, it seems very desirable that a 
minimum coefficient of form should be insisted upon, so that 
some of the difficulties already referred to might be avoided. 
This coefficient is suggested as being not less than 64. 

The internal capacity of the boat is measured as explained 
on pp. 81-83, and the result divided by Lx Bx D; L being 
the length to inside of plank rabbets measured at the stem and 
sternpost, B the greatest breadth at middle of length, measured 
to inside of planking, and D the depth amidships from top of 
gunwale to inside of planking at keel. 

With this limiting coefficient of form, the required amount of 
underwater fullness is assured, but to ask the boatbuilders to 
construct open lifeboats of Class I. and boats of Class ITI. to this 
required coefficient, without some guiding offsets, would make the 
operation somewhat difficult, unless the dimensions of boats and 
moulds were standardised. 

These offsets are now in operation, whereby the boatbuilder 
can conveniently and rapidly apply a check to the form of the 
boat as the planking is in progress. 

Reference is made to Fig. 18 on page 65. 

A water-plane level is taken at half the depth amidships, 
and the breadth on this water-lme amidships must be °96 of 
the full breadth of the boat, and the breadth measured on the 
same water-line, at the quarter-lengths, must not be less than 
‘77 of the full breadth of the boat. 

Take, for example, a lifeboat of Class Ia with the following 
dimensions : 24:0’ x 7°5’ x 3:0’. 

The breadths measured on a water-line at the half-depth 
amidships would be— 


Amidships : 7:5’ X ‘96 = 7-2! (7' 23”). 


At quarter-lengths : 7:5’ x ‘77 = 5°78’ (5’ 94”). 
D 
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Having these points fixed in the three sections of the boat, it 
is necessary to consider the most suitable rise of floor, and the 
writer has come to the conclusion after experience with many 
types of boats, that the best underwater form for an open lifeboat 
of Class Ia is obtained by allowing a rise of floor of 5$ to 6 in. 
in a half-breadth of 4 ft. 6 in., that is, the beam of the boat 
would be 9 feet. Setting up this rise of floor, as shown in Fig. 18. 
for a 30-ft. lifeboat, the sections for boats of intermediate length 
between 30 and 16 feet, are brought down to this line AB. 

Wallsided topsides are an advantage to the boat in maintaining 
stability, and this is assured by the provision of the ‘96 offset, at 
the midship section. 

The Board of Trade recommend in their latest instructions 
that all open boats of Class I. be constructed with a rise of floor 
of 6 in. in 4 ft. 

Form of Bilge.—An easy bilge is absolutely necessary so as 
to allow for a gradual soleing to be taken off the plank landings. 

A sharp bilge, or one which takes the shape of a barrel, 
provides a bad form for sailing. 

A sudden breaking off from the wallsided topside to. a straight 
rise of floor from the keel, is detrimental to the sailing qualities 
and stability of a boat, when it is heeled over suddenly by a gust 
of wind. 

If the midship form gives the appearance of resembling the 
circumference of a circle, then the boat will be more easily 
inclined when under way with sails set, than if she were designed 
with wall sides down to the half-depth, and possessing an easy 
bilge running into the floor having the amount of rise as shown 
in Fig. 18. 

To enable the boatbuilder to readily apply a check on the 
form of his boat as construction proceeds, a table (No. VI.) has 
been drawn up showing the breadths at half the midship-depth 
at the midship section and the quarter-length sections, measured . 
to the inside of the planking or the outside of the timbers. 
.. These figures give important spots in the outline of the sections, 
and with the rise of floor suggested, little difficulty should be 
experienced in making suitable moulds. . 

A sudden break from the perpendicular topsides to the floor, 
makes a line of weakness in an open boat in way of the soleing of 
the bilge plank landings, and it therefore becomes necessary to 
increase the thickness of the bilge planking. 

In the case of an open boat of Class I., or, as a matter of fact, 
in any type of boat, one of the weakest spots in the structure is 
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at the bilgesand the strength, to some extent, is made up by the 
fitting of a stringer of the same scantlings as the rising, and 
secured to alternate timbers by through fastenings clenched 


over TOooves. 


TABLE VI. 


Mrimum Breaptus To InsmpE or PLANKING AT Hair MIDSHIP-DEPTH FOR 
Oren Boats oF CriAsses I, ann III. 


Dimensions of boat. | Breadth at midship. Breadth at quarter-length. 
30:0’ x 9°0’ x 3°75’ 8:54’ 8’ 6)” | 5°83’ 6’ 10” 
29:0’ x 8°75’ X 3°6’ 8°30’ 8’ 33” | 6°64’ 6’ 73” 
28°0’ x 8°5’ X3°5/ 8:06’ 8’ 02” 6°45’ 6’ 53” 
27:0’ X 8°25’ x 3°4’ 7°82’ a 6°25’ 6’ 3” 
26-0’ x 8:0’ X 3:25" oe 6-06" 6” 03” 
25:0’ X7°715’X3°15’ |" 7°34’ v 4y 5:87’ 5’ 103” 
94°0’ 7°’ X30’ 7°10’ hs 1}’ 5°68’ 5/ 8)” 
23°0’ x 7°5’ x 2°9" 7:10’ qo sie 5:68’ (ed Ud 
22°0’ X'7:25' x 2°75’ 6:86’ 6’ 103” 5°48’ 5’ Ba” 
21:0’ X 7:0’ X2°7’ 6°62’ | 6’ 74” 5-297 5’ 34" 
20:0’ x 6°75’ x 2°6’ 6°38’ | 6 45” 5:10’ 5’ 14” 
19:0’ x 6°5’ xX 2°5’ 6°14’ | 6’ 13” | 4:90’ 4’ 103” 
18°0’ x 6°25’ x 2°4’ 5°90’ h/ 102” 4°71’ 4’ 83” 
17:0’ xX 6:0’ x 2°35’ 5°66’ bart 4°53! 4’ GL” 
16:0’ 5°75’ x 2°3’ 5°42’ 5’ 5” 4:33’ 4! 4” 


Norr.—The Board of Trade have adopted the factor ‘77 for the quarter- 
length breadth as a minimum, owing to the consideration that in very small 
boats it is difficult to work the planking to a fuller form. They, however, 
strongly recommend that the breadth of waterplane should be made as great 
as possible consistently with easy working of the planking. 


Owing to the great width in comparison with the depth, 
there is not the amount of latitude in boats of Class Ic, Ila, Iz 
and IIc as boats of Classes Ia, Ip and III. for variation of form. 
There does not appear to be much doubt about the dimensions 
of the former as these have been practically standardised as a 
result of repeated stability tests. 

Breadth in relation to Length.—In dealing with the dimensions 
of boats of Classes Ia, Ip, and III. (when the latter form a 
part of the statutory equipment of a vessel), useful formule can 
now be used which will act as a guide for the boatbuilder and 
the shipbuilder in securing a suitable breadth for a particular 
length of boat. If these are used, it will ensure a breadth 
being worked which, from the results of stability tests, is con- 
sidered to be the minimum for boats of these classes. 
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The following formule will serve the purpose, of quickly 
obtaining the minimum breadth required, these being in 
accordance with the regulations issued by the Board of 
Trade. ag 

~The breadth of the boat may exczed the breadth obtained 
by these formule by not more than 3 in., but the depth in 
that case must not exceed that obtained by the recognised 
formula referred to in the next clause. 

For boats 24 ft. in length or over— 

Length in feet + 6 
4 


For boats 22 ft. in length or under— 
Length in feet + 7 
4 
For boats between 22 ft. and 24 ft. in length— 
Breadth = 7 ft. 6 in. 


Depth in relation to Breadth.—In order to keep the weight 
of the persons as low down in the boat as will be consistent with 
the satisfactory provision made for the use of the oars from the 
thwarts, and at the same time provide a freeboard which will 
ensure a sufficient range of stability, the following formula has 
been adopted by the Board of Trade :— 

‘42 (length in feet + 6) 
4 


Before leaving the subject of Form, reference is made here 
to the Welin Patent Overframe Type of davit, which allows the 
boat to stow in the inboard position, on chocks secured to the 
davit. It is essential, when lifeboats are to be stowed in these 
davits, that dimensions should be taken from the drawings 
supplied by the firm, giving the correct curvature of the arms, 
to enable the boats to lie “ neat and snug” to the shape of the 
davit arm. 

Advantages of Standardisation.—The writer shares the opinion - 
of many shipbuilders and boatbuilders, that a great improvement 
would be effected if boats of standard dimensions were 
recognised and worked to, provided certain salient features asso- 
ciated with a suitable form were duly observed. 

Such a scheme would considerably increase the output, and the 
boatbuilders would be limited to a smaller number of midship 
and quarter-length moulds. The firms would then be able to 


Breadth in feet = 


Breadth in feet = 


Depth in feet = 
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standardise all the moulds for combinations, such as deadwoods, 
aprons, ete. Material could be ordered in anticipation of re- 
quirements and with less risk of mistakes. Stock boats would 
be laid down in greater numbers and be ready for emergencies. 
Makers of patent davits could standardise their fittings with 
greater certainty of being able to provide for the full load, and 
the work of the shipbuilder would be lessened through having 
definite data on which to base the calculations for the size of 
davits. 

The Admiralty have, for many years, worked to a fixed 
standard for dimensions, to suit each particular type of boat. 
A complete set of lines is given to the boatbuilder, which makes 
it necessary for him to lay off the offsets on a scrieve board, in 
preparation for the moulds. The specification is complete in 
every detail and calls for the highest class of workmanship. A 
comparison between Admiralty and Mercantile boats will 
serve no useful purpose: the former are designed to give easy 
lines for rowing and sailing, they are not fitted with buoyancy 
tanks, and the crews are skilled in all the details associated with 
the handling of a boat. 

Merchant ships’ boats are heavy in scantling, full in form, 
and are designed to meet the heavy stresses imposed when 
lowered from the davits. with the full load, and also in the case 

of a lifeboat lowered in an emergency from a passenger vessel, 
where the majority of the occupants would be undisciplined, 
probably in a condition of panic, and ignorant of the manage- 
ment of a boat in a seaway. 

Suitable Dimensions.—A list of suitable sizes for open boats 
of Classes Ia, Is, and III., has been drawn up and shown in 
Table VII. These sizes will cover all the requirements of the 
shipbuilder between boats of 16 and 30 feet in length. They have 
been framed with the purpose of allowing the boatbuilder to 
use the smallest number of section moulds. 

In column 1 the dimensions are shown in feet (decimals), 
and boatbuilders are recommended to accustom themselves to 
the use of these figures, as they simplify calculations. 

In column 2 the same dimensions are shown in feet and inches. 

Column 3 gives the capacity of each boat, based on the 
LxBxDx06formula. If measured by the correct method of 
Stirlng’s Rule, the capacity should be greater, but in the 
majority of cases the boats will not take more persons than that 
given by the use of the first-named rule and the correct unity 
of capacity. 
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The numbers given in columns 4 and 5 are entirely dependent 
on the provision of proper seating accommodation, without unduly 
interfering with the free use of the oars. 


TABLE VII. 


PaRTICULARS OF OPEN LirEpoats (CLAssES 1A AnD In) AND Oprn Boats 


(Crass ITTI.). 


: ApioF No. of persons. 
Dimensions in feet Dimensions in feet and Pe hea ——____--_____ 
(decimals). inches. | Cinaaes | 
'LxXBxDx0°6. feand TT Class IB. 
| 

(1) (2) (3) (4) (5) 
*30°0’ x 9:0’ x 3°75’ 30’ 0” x9’ 0” x3’ 9” 607 60 67 
29:0’ x 9:0’ x3°6’ 29’ 0” x9’ 0” x 3’ 7}” 564 56 62 
*29°0’ x 8°75’ X3'6/ 29’ 0” x8’ 9” x3’ 74! 546 54 60 
28:0’ X'8'75' X3°5’ 28’ 0” x 8’ 9” x3’ 6” 515 51 on 
*28°0' X 8°35’ X35’ 28’ 0” x 8’ 6” x3’ 6” 500 50 55 
27:0’ X8°5’ x 3°4’ 27’ 0” x8’ 6” x3’ 43” 468 46 52 
*27°0’ 8°25’ X3'4’ 27’ 0” x8’ 3” x3’ 43” 454 45 50 
26:0’ x 8:25’ X 3°25’ | 26/0” x8’ 3” x3’ 3” 418 4] 46 
*26°0’ x 8:0’ x 3:25’ 26’ 0” x 8’ 0” x 3’ 3” | 405 40 45 
25:0’ x 8:0’ x 3°15’ 25’ 0” x 8’ 0” x3’ Le 378 37 42 
*2570°X 7°10 XierlD | 26°07 X79" x 3” Tr | 366 36 40 
24°0'x<'7°'75’ x 3:0’ 24’ 0” x'7’ 9” x3’ 0” | 335 33 37 
*24°0’ X 7°5’ X30’ 24’ 0” x7’ 6” x3’ 0” | 324 32 36 
2 S00Ki) DN 2 9- 2300" XIEB aco" 102” 300 30 33 
22:0’ x 7:5’ % 2°75’ 22’ 0” x7’ 6” x2’ 9” 272 27 30 
E22 0axX zo Meo 2270" 773" 5279” 263 26 29 
20° 7 -20e x20 217 07 973727 83” 247 24. — 
21:0°X 7:0-562°7" 21407527207 27 82” 238 23 — 
20:0’ x 7:0’ x 2°6’ 20’ 0” x7’ 0” x2’ 7} 218 21 a 
*20-0’ x 6°75’ X 26’ 20’ 0” x 6’ 9” x 2’ 7} ~ 210 21 | —— 
*19°0’ X6°5’ X2°5’ 19’ 0” x 6’ 6” x2’ 6” 182 1 eee 
*18:0’X 6:25’ x 2°4’ 18’ 0” x6’ 3” x 2’ 43” 162 16 a 
*17°0’ x 6:0’ x 2°35’ 17’ 0” x 6’ 0” x2’ 4)” 143 14 —— 
1G‘ OcxX Duo X20" 16’ 0” x5’ 9” x2’ ae” 127 12 a 


* Suggested Standard Sizes. 


Unit of capacity for lifeboats of Class 1a and boats of Class III. = 10. 

Unit of capacity for lifeboats of Class In = 9. 

Number of persons given for lifeboats of Class In in Column 5 depends on 
the provision of proper seating accommodation. 


There is, however, no reason why this list could not be limited 
to the suggested standard sizes. It is a short-sighted policy to 
cut down the accommodation in the boats to the barest limits. 
The writer is fully aware of the difficulties to find sufficient deck 
space for the boats, particularly those which must be placed 
under davits in a large passenger liner, and the previous remarks 
apply more directly to the ordinary cargo vessel. 


* 
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A limiting capacity of 125 cub. ft. is placed on a boat which 
ig carried on a vessel and has to comply with the requirements 
of the Life-saving Appliances Rules. 

If it is not practicable or reasonable in any case for a ship to 
carry a boat of the minimum capacity prescribed by this rule, 
the Board of Trade may, in their discretion, allow a boat of 
smaller capacity to be carried by that ship. > 

In small “ puffers” and coasting boats running a short 
distance beyond the smooth water limits, it is often found 
impracticable to carry a boat of the following dimensions, viz. :— 
16’ 0” x 5°75 x 2:3’, which gives the limiting capacity of 125 
cub. ft. 

In Table VIII. is shown one or two suggested sizes for small 
lifeboats of Class Ia and boats of Class III., but it must be clearly 
understood that the number of persons which may be safely 
allotted to these boats can only be ascertained after actual 
trial, for it is the writer’s experience that, with the amount of 


equipment which is required to be placed on board, serious 


interference is made with the seating accommodation. 


TABLE VIII. 


PARTICULARS OF OPEN LIFEBOATS (Crass Ia) AnD Boats or Crass IUL., 
BELOW THE Limiting Capactry or 125 Cusic Frer. 


Capacity in 


Dimensions i i si i ; i 
jensions in fect |. Dimensiong ty ob and «| cubic feet. | Nor of pettons, 
Lx Bx Dx6'6. 
(1) (2) (3) (4) 
15°0’ X 5°5’ x 2°3" lo’ 0” xB’ 8" x2" 3k" 113 9 
14:0’ x 5°35’ x 2°25’ 14’ 0” x5’ 42” x2’ 3” 101 8 
13:0’ x 5:25’ x 2°25’ 13 0" 652", 2" 3° j O2aes 7 
12:0’ x 5:0’ x 2:2’ 12’ 0” x5’ QO? SOF 23” 719 5 


att orE.—Application must be made to the Board of Trade before construction 
is commenced on any boat below the capacity of 125 cubic feet, for permission 
to use the proposed dimensions. This action is taken only in the case of 
a boat forming a part of the statutory equipment of the vessel. 


Table IX. indicates dimensions of Pontoon lifeboats of 
Classes IIp and IIc and open boats of Class Ia, which have 
been supplied to passenger vessels. 

Table X. gives a comparison between inches and decimals of 
feet, which may prove useful in transposing from one to the 
other, when dealing with dimensions, etc. 
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TABLE TX. 
Dimensions oF Crass Ila Open LiFEBoats. ° 


‘24’ OY x7’ 0” x2’ 0” = 48 persons. 
25° 0" x 8! OF XI 118? =48 © 5, 
28) OP uh, BT SC26. DA = 50 
29’ 0” x 8’ OQ” x 2’ ou — 54 = 
OS 50" 6B Oy SAR RT 
98’ 0” x 9’ 0” x 9’ 34” — 60 ms 
30’ 0” x 9’ 0” x 2° 24” = 64 i 


Dimensions oF Cruass IIB Pontoon LiFreRoAts. 


26°0’ x 8:0” X 2’ 0” = 55 persons. 
28: O18 60 Xa N63) eee 
3009 0eex<ele2"— 170 
Dimensions oF Crass IIc Pontoon LiIFEBoATSs. 
26°0’ x 8:0’ x 1’ 82” = 52 persons. 
28:02 59:02 ole OG 00 eee 
30:0" x 9:0" x1 107 =67S, 


TABLE X. 

Inches. Feet (decimals). | Feet (decimals). Inches.. 
1 02 | 05 3 
3 04 10 13 
3 ‘06 “1b 12 
1 “08 e 20 23 
2 AT "25 3 
3 25 30 32 
4 33 35 4,3. 
5 *42 “40 43 
6 50 “45 53 
7 58 50 6 
8 67 *bD 63 
9 15 | 60 Tas 

10 83 “65 72 
11 "92 70 82 
12 1-00 “15 9 
80 98 
“85 1053, 
90 102 
95 112 
| 1:00 12 
STABILITY. 


In the proper order of things, stability should have been 
dealt with before the subject of form, because it is due to in- 
formation obtained as the result of stability tests that we are in 
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a position to discuss certain salient features which affect the 
shape and dimensions of ships’ boats. It suits the purpose of 
this text-book, however, to proceed on the present lines. 

It is essential to refer to some of the rudimentary principles 
which govern the general question of stability. 

When a boat is inclined from her position of rest by some 
external force, such as the effect of wave motion or wind pressure 
on the sail area, there is an inherent quality possessed by the 
boat, which at once comes into operation in opposition to this 
external force, tending to move her back to the original upright 
position. 

The power which tends to upset the boat is the dynamic 
force, and the opposing quality to inclination possessed by the 
boat is a static force. These two forces are always in operation 
during the period a boat is in a seaway, and when the dynamical 
forces are in excess of the statical forces, then the boat capsizes. 

The volume or amount of this statical quality, or as expressed 
in technical phraseology, the moment of the force which is being 
exerted to bring the boat back to her position of rest, is the 
measure of her stability. 

In order to obtain the most suitable form for a boat to ensure 
that she will possess sufficient stability to enable her to stand 
up against the effect of heavy seas and sudden squalls of wind 
when carrying her full complement of persons, it is necessary 
that we take into consideration the various factors which have 
a direct bearing upon this measure of stability. 

In other words, we have to find out “ what to put into the 
boat” as affecting dimensions, weights, and form, which will 
give the greatest measure of statical stability to enable her to 
contend against, and overcome all reasonable dynamical forces, 
she will meet with, when afloat. 

Displacement.—When a boat is floating freely and at rest 
in still water, she displaces a certain amount of fluid, which, if 
weighed, must equal the weight of the boat, equipment, and the 
number of persons on board. 

The amount of the displaced water is termed the boat’s 
Ke Displacement,” and is expressed as a volume in cubic feet, or 
as a weight in tons. 

Thirty-five cubic feet of displaced fluid, if salt water, equals 
one ton, so that if a boat weighed 5 tons, including the full 
equipment and number of persons, the volume of displaced salt 
water must be 175 cub. ft. 

The volume, or internal capacity of an open boat, referred to 


42 SHIPS’ BOATS 


in the Rules for Life-saving Appliances, when ‘used for obtaining 
the number of persons a boat can accommodate, must not be 
confused with the volume of displacement. 

Buoyaney.—The support which the boat secures from the 
fluid in which she is immersed comes from the effect of pressures 
which are being exerted at right angles to the surface of the 
planking, and is termed buoyancy, or in other words, a boat’ 8 
buoyancy i is her “‘ power to float.” 

The point in. which all these fluid pressures are concentrated, 
or the resultant of all the fluid pressures bearing on the ship, acts 
through a point, and in a direction vertically upwards. This point 
is termed the ‘“‘ Centre of Buoyancy,” or expressed in simpler form, 
it is the centre of gravity of the displaced fluid. 

The centre of buoyancy, therefore, depends upon the form 
of the underwater portion of the boat. 

If a boat is loaded with additional.weight, the volume of 
displacement is increased, and the distance of the centre of 
buoyancy from L.W.L. is consequently increased. 

In a boat with a sharp rise of floor, the centre of buoyancy 
is relatively higher from the keel than in a boat with a fuller 
underwater section. The finer form makes it necessary for the 
boat to float at a deeper draught, in order to obtain sufficient 
displacement equal to its weight. 

Reference will be made later to this soudtision, as it has an 
important bearing on the subject. 

If the boat is inclined transversely, the centre of buoyancy 
moves out in the same direction in which the boat is inclined. 

One of the first conditions which must be fulfilled for a boat, 
when floating freely and at rest in still water, to remain in stable 
equilibrium is, that the weight of the water displaced must 
equal the weight of the boat. The following or second condition 
is, that the centre of buoyancy must be in the same vertical 
line as the centre of gravity. 

Fig. 8 shows the relative positions of the centre of gravity 
“G” and the centre of buoyancy “B,” generally found in a 
loaded open boat of Class Ia. The boat is floating in stable 
equilibrium, with the buoyancy and weight acting in the same 
vertical line. 

It has already been stated that the weight of the displaced 
fluid in which the boat is immersed, must equal the weight of 
the boat, 7.e. there must be sufficient buoyancy to support the 
weight of the boat. If the boat is damaged below the load 
water-line, and water is taken on board, then she has to draw 
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upon the remaining intact space above the water-line, to keep her 
afloat. 

This intact volume is termed “ Reserve Buoyancy,” and the 
amount of this volume has a very direct bearing on influencing 
the design of lifeboats. 

Centre of Gravity.—The position of the centre of gravity is 
entirely controlled by the distribution of material or weights, 
and may be described as the point through which the weight of 
the boat, when at rest, may be supposed to act in a direction 
vertically downwards. ~ 

In Fig. 8 we see that the upward supporting forces are acting 
through the centre of buoyancy, and the downward force of weight 


Fie. 8. 


is acting through the centre of gravity, and both are in the same 
vertical line. | 

It is important to remember that when inclining a boat from 
her upright position, and provided no weights have shifted or 
persons moved, the centre of gravity remains stationary at its 
original position, but the centre of buoyancy moves out in the 
same direction in which the boat is inclined, due to the modified 
form of the underwater portion of the boat as a result of 
the inclination. 

If weights or persons on board are moved in a longitudinal, 
transverse, or vertical direction, the centre of gravity will 
evidently move in the same direction as the weights or persons 
are moved. 

Fig. 9 represents the result of moving several persons from 
one side of the boat to the other, in a transverse direction. 
Assuming the weight of the persons moved as 6 cwts. (w), the 
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distance moved through, 7 ft. (d), and the displacement or 
weight of boat 140 ewts. (W), the centre of gravity of the boat 
will move in the same direction and in a line parallel to the 
shifted Weight, by the following amount :— 

wxd 6X7 42 


——— = GG’ 


W ‘Uls Ba eee 


The centre of gravity of a person in a sitting position is taken 
as 12 in. above the thwart or side bench. 

In Fig. 9 it will be seen that when the centre of gravity 
moved to its new position due to the shift of weights already 
on board, the centre of buoyancy also moves to a new position, 


B’, due to the alteration of underwater form, and the boat is 
brought to rest at a certain inclination when the buoyancy and 
weight are acting in the same vertical line through B’ and G’ 
respectively. 

Referring to Fig. 10, a weight already on board is moved 
from the thwarts to the lower cross seats. In this case the 
centre of gravity of the boat is lowered in a vertical direction, but 
the centre of buoyancy retains its original position, owing to no 
alteration taking place in the draft or underwater form of boat. 

Assuming the weight moved being 6 ewts. (w) and the distance 
moved through, 1°5 ft. (d), then the centre of gravity will be 
lowered in a vertical direction by the following amount :— 

wxd OXT/9 


w Toe . 40 = 149 = 0% ft. 
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If a weight is added to the boat, its position is noted in relation 
to the original centre of gravity of boat. Then, the added 
weight multiplied by its distance from the centre of gravity and 
divided by the displacement plus the added weight, will give the 
distance G’ the new centre of gravity has moved, 7.e.— 


wxd 


Wawe ‘ 


Supposing an additional weight of 6 cwts. is placed on the 


Fig. 10. 


thwarts 1:5 ft. above the centre of gravity G, then the new 
centre of gravity G’ will be raised -062 ft. 
Wd OX Ud 
W+w 140+6 146 
If the weight is placed on the lower seats 1°5 ft. below the 
centre of gravity G, then the new position of the centre of gravity 
G’ will be ‘062 ft. lower than the original G. 
In the same way we can ascertain what will be the effect on 
the centre of gravity if weights are taken out of the boat, by 


using the same formula, except that the weight taken out (w) is 
subtracted from the original displacement, thus— 


= 062 ft. 


wxd 
Wi 40 
From the foregoing it will be seen that the centre of gravity 


of a boat does not move from its original position unless some 
portion of the weight already on board is shifted, such as the 


= GG" 


46 SHIPS’ BOATS 


transference of persons from one side seat to the other, or 
weights are added or taken out of the boat. ; 

The position of the centre of gravity is entirely dependent on 
the distribution of weight. 

The position of the centre of buoyancy is altered whenever a 
change of draught takes place or the underwater form of the boat 
changes as the result of the boat being inclined. 

The relative positions of the centre of gravity and the centre 
of buoyancy have a very direct and important bearing on a 
boat’s stability. 

To increase the initial stability the weight added to a boat 
should be placed well below the centre of gravity, or weights 
already situated above the centre of gravity must be removed 
to a position below. (See also “ Effect of internal water with a 
free surface,” p. 51.) 

In this connection it is very desirable to provide as many 
lower seats as the internal arrangements of the boat will 
allow. 

The thwarts and side benches are kept low enough to be 
consistent with the necessity to make the oarsmen feel comfortable 
and allow them to pull with ease. 

Further detailed reference is made to the question of the 
position of the thwarts and their relation to the stowage of the 
watertight air-cases, in Part IV., Section A. 

Metacentric Height.—Reference now is made to Fig. 11. 
The figure represents the midship section of an open boat, 
slightly inclined from the upright position. 

The weight of the boat acts in a vertical downward direction 
through the centre of gravity, and the latter does not move 
from its original position when the boat is upright. The 
portion between WL and W’L’, viz. WSW’, which originally 
was immersed, has now emerged from the water, and the opposite 
action takes place with the wedge portion LSL’. These wedge- 
shaped portions are equal, because the volume of displacement 
remains the same after inclination, as before. The centre of 
buoyancy, however, has moved out in the same direction as the 
boat is inclined, and takes up a new position B’. The forces of 
buoyancy are now exerted in a vertical direction upwards, through 
B’. As the weight of the vessel is still acting through the centre 
of gravity, and the centre of gravity and the centre of buoyancy 
are not in the same vertical line, one of the conditions for a boat 
to float freely and at rest in stable equilibrium is not being 
fulfilled, and it therefore shows that there are two conflicting 
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and opposite forces in operation, t.e. buoyancy in one direction 
and weight in another, thus producing what is termed a “ couple.” 

Where the vertical line passing through the centre of buoyancy 
B’, in the inclined position, mtersects the original vertical line 
passing through B in the upright position, at a point M, this 
point is termed the Metacentre. 

The distance between G and M (for small angles of inclination) 
is the Metacentric Height or G.M. a 

When the boat is inclined longitudinally, the same factors 
come into operation as explained for a boat inclined transversely. 
In the case of a ship’s boat, transverse inclinations are more 
easily produced and become of more importance than fore-and- 


Fie. 11. 


aft inclination, and attention will, therefore, be centred on this 
condition throughout this section of the treatise. 

When dealing with small angles of inclination up to about 
12° or 15°, the forces of buoyancy acting along the vertical line 
through the centre of buoyancy are assumed to pass through the 
metacentre M, a fixed point; but at larger angles of heel the 
metacentre and the forces of buoyancy are not in the same 
vertical line. 

Stability Levers.—If we draw a line through G at right 
angles to the vertical line passing through B’, cutting it at Z, we 
obtain the length of the stability lever GZ, or arm of the couple, 
which, when multiplied by W, the displacement, or the weight of 
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the boat with load, will give us the “ Moment of statical 
stability,” a force which is in operation to move the boat back 
to its original vertical position of rest. 

This property or moment depends on the design and form 
of the boat, and must be equal, at all times, to any external or 
dynamical force tending to upset the boat. 

If the upsetting force becomes greater than the range of 
statical stability the boat will founder. 

The relative position of G to M has a very important bearing 
on the length of the stability lever. : 

The nearer the centre of gravity is brought to the metacentre, 
it follows that the initial stability becomes increasingly less, 
and when M falls below G the boat is unstable, unless when 
heeling over she draws upon some reserve buoyancy and remains 
stable in this inclined position, and on being further inclined she 
picks up a stability lever which allows her to heel over to a greater 
angle in safety. 

Such a case is given in Fig. 20, where the stability curve “ V ”’ 
is plotted out for a pontoon lifeboat of Class Is, which 
temporarily took on board a quantity of water, and in the initial 
inclined position the metacentre was brought down below G, 
which condition was reversed on further inclinations, until her 
maximum stability was reached at about 23° of heel. 

Conditions of Equilibrium.—It will not be out of place at 
this point in the treatment of the subject to make a statement 
of the three conditions which must be fulfilled for’a boat to float 
freely and at rest, in a condition of stable equilibrium, viz. :— 

(1) The weight of the water displaced must equal the total 
weight of the boat, including equipment and the. number of 
persons on board. 

(2) The centre of gravity of the boat must be in the same 
vertical line as the centre of buoyancy. 

(3) The centre of gravity must be below the metacentre. 

The metacentric method of finding the value of a boat’s stability 
is only applicable up to angles of inclination of about 12° to 15°, 
and beyond these angles other methods have to be adopted to 
enable the length of stability levers to be accurately calculated. 

Moment of Inertia.—The distance between the centre of 
buoyancy and the transverse metacentre is obtained by dividing 
the moment of inertia of the water-plane (I), at which the boat 
is floating, by the volume of displacement (V), 7.e— 

I 


BM=> 
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In moving a weight from one side of the boat to the other, 

or from the thwarts to the lower seats, a moment was brought 
into operation which affected the position of the centre of gravity 
of the boat, and this weight, multiplied by the distance moved, 
was the magnitude of the moment. 
. If we divide the water-plane area into a number of in- 
finitesimally small parts and multiply each by the square of 
its distance from a given axis, the sum of all these products give 
what is termed the “ Moment of Inertia” of the water-plane 
about that given axis. 

Just as the disposition of weights affects the position of the 
centre of gravity, so the moment of inertia has a direct bearing 
on the position of the metacentre. 

If we increase the area of the water-plane the moment of 
inertia becomes larger. 

If we increase the volume of displacement the centre of 
buoyancy is raised from the keel. 

Therefore, in a wall-sided type of boat, when floating at 
a deeper draught through the addition of a number of persons 
placed on board, the area of the water-plane. and the moment 
of inertia practically remain constant, while the centre of 
buoyancy rises nearer the metacentre. There are also other 
conditions which come into operation and influence the centre 
of gravity and, therefore, also the metacentric height, a phase of 
the subject to as further reference will be made later on in 
this section. 

Within the ane of inclination referred to, the length of the 
stability lever, GZ, can be calculated for each consecutive angle 
of heel by multiplying the metacentric height, GM, by the sine 
of the angle, 7.e.— 

GZ = GM. sin 0 (See Fig. 11.) 


The length of these levers are set up to a convenient scale 
on a base line representing the various degrees of inclination, 
and a curve passing through these spots will give us a “ curve 
of statical stability y, or what is generally referred to as the 

“ stability curve.” The true measure of a boat’s stability is the 
magnitude of the stability moment, so that the levers have to be 
multiplied by the weight of displacement W.- 

When dealing with boats in varying conditions of “ swamping,” 
v.e. having on board changing volumes of internal water with a 
free surface, a true comparison can only be made by plotting 
curves of stability moments. 

E 
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One or two specimen stability curves are shown in Fig. 20. 
The one marked R represents the measure of stability of an open 
boat of Class Ia. At 0°, in the upright condition “ A,” the boat 
is assumed to be floating in stable equilibrium, 7.e. with the centre 


of buoyancy and the centre of gravity in the same vertical line.- 


Immediately the boat is inclined the centre of buoyancy moves 
out to another position, while the centre of gravity remains at 
its original position, when the stability lever GZ comes into 
operation. At the position ““B” we see that the gunwale is 
brought to the water-level and any further inclination would 
allow the water to enter and capsize the boat. The angle of 
maximum stability is reached at 284°. If we were able to fit a 
watertight deck at the gunwales and retain the original dimen- 
sions, we should probably find that the maximum stability lever 
was not increased by further inclinations, but the watertight deck 
would have considerable effect on lengthening out the range of 
stability. 

The vanishing angle of stability is reached when the centre 
of buoyancy and the centre of gravity are again in the same 
vertical line as indicated at “C.” Any further inclination from 
this position would produce a statical moment operating in the 
same direction as the dynamic or upsetting force, 7.e. the position 
of Z would be to the left of G, and the lengths of GZ would then 
have to be plotted below the base line. 

Initial stability is the stability of a boat in its upright condition. 

Increasing the beam of a boat considerably influences the 
initial stability and produces a greater metacentric height, 
because the position of M largely depends on the moment of 
inertia of the water-plane. 

It will be noticed that pontoon boats of Classes [1B and IIc 
and open boats of Class IIa have a large metacentric height, 
owing to special features of their design. 

Freeboard has no influence on the initial stability unless 
there is tumble-home or flare-out to the sides, which will have 
an effect on the moment of inertia of the water-plane. It has a 
direct bearing on the range of stability. The question of free- 
board has to be considered in relation to the centre of gravity 
of the load, and whether the boat is of the open or the pontoon 
type, the latter possessing a watertight deck ; open boats of Class 
IIa and pontoon boats of Class Ic are governed by a minimum 


freeboard. Pontoon boats of Classes Ic and IIB must have a. 


minimum freeboard which will give them a reserve buoyancy of 
at least 35 per cent. 
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Open boats of Classes [a and IB must have sufficient free- 
board as will allow them to be inclined, under sail, with their 
full complement of persons on board, to a reasonable and safe 
angle of heel. Freeboard must be considered in relation to the 
centre of gravity of the persons sitting or standing. Persons 
sitting on the thwarts of an open boat of Class Ia make very 
little difference to the centre of gravity of the fully-loaded-boat 
when they stand on the bottom boards, but in boats of Classes 
Ic, 14, IIs and IIc it is imperative, in their own interests, for 
persons to retain their seats in order to maintain the maximum 
stability qualities of the boat. 

As previously explained when dealing with the question of 
form, it is essential in open boats of Classes Ia, In, and III. to work 
to a suitable breadth, with a reasonable freeboard, and keep the 
weight down in the boat as low as possible. The inclination of 
the stability curve to the base line gives us a very good idea 
of the initial stability of a boat, the more obtuse this angle 
becomes the greater is the initial stability; so that we notice 
with the pontoon lifeboats and open boats with collapsible 
bulwarks, that their stability curves rise, from 0°, above the 
curves of an open boat of Class Ia, owing to their greater meta- 
centric height. 

The condition “C” in Fig. 20 was only inserted for the 
purpose of illustration, but it is reasonable to imagine that such a 
boat will be of great value as a life-saving appliance. The depth, 
of course, would have to be increased for the satisfactory accom- 
modation of the persons to be carried. Boats that incline to large 
angles would have the effect of pitching the occupants off the seats 
and thus bring into operation a moment tending to capsize. 

However, such a boat has been recommended by the Boats 
and Davits Committee, and with these features in view the 
Welin Davit and Engineering Co., Ltd., have designed special 
boats, illustrations of which are shown in Figs. 130-132. 

Effect of Internal Water with a Free Surface.—The effect of 
free water in a boat on the stability is of very great importance, 
particularly in the Open Classes. With the pontoon lifeboats 
provision is made for quickly clearing water taken over the 
gunwale on to the deck, by fitting special drain valves. 

Very instructive papers were read before the Institution of 
Naval Architects in 1912 and the Institution of Engineers and Ship- 
builders in Scotland in 1913 by the late Mr. A. Cannon, R.C.N.C., 
M.I.N.A., giving the results of his investigations regarding the 
effect. of an internal free fluid upon the initial stability and 
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stability at large angles, in ships of various forms. Mr. Cannon 
was good enough to allow the writer full opportunity to use 
these papers for publication in the present treatise, as the subject 
is so closely associated with, and has a direct bearing on, the 
design and construction of ships’ boats. 

Watertight air-cases are fitted in a boat to increase the 
maximum righting moment, by reducing the moment of inertia 
of the free surface of water, and also to provide a reserve of 
buoyancy should the boat become flooded. 

When water is first taken over the gunwale into an open 
boat the added weight is below the centre of gravity, and for 
the purpose of a basis for argument, we will suppose this added 
weight of water to be fixed, the effect of which will be to increase 
the initial stability by lowering the centre of gravity of the 
boat. 

Considering the water as free, the metacentre is immediately 


influenced by the value ’ te. the moment of inertia of the free 


surface of water, divided by the volume of displacement of the 
boat. As the amount of water increases in the boat, the moment of 
inertia (7) practically remains constant, being limited between 
the vertical sides of the buoyancy air-cases. The weight added 
below the C.G. increases and tends to lower the latter. 

In the first place, there is a reduction in the metacentric 
height, but eventually, with a certain increased quantity of 
internal water, which has the effect of lowering the centre of 
gravity, the original metacentric height is recovered and as 
further quantities of water are added it increases until it-reaches 
a maximum height, when the water-level inside the boat is the 
same as the water-level outside. 

It does not always follow that because a weight is placed 
below the centre of gravity the metacentric height is necessarily 
increased, because an account must be taken of the metacentre, 
which has changed its position with the increase of draught. 


As the effect of internal water with free surface increases the 


initial stability of a boat between certain points, its effect on the 
curve of stability and the range apparently grows less, so that 
in the condition already referred to, when the height of the water 
inside is the same as that outside the boat, giving maximum 
initial stability, the statical stability at finite angles is at a 
minimum. 

Initial Stability—The followmg deductions are taken from 
Mr. Cannon’s investigations on the effect of an internal free 
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fluid on the initial stability of a vessel, and made applicable to 
the conditions of a ship’s boat :— 

(a) Consider the water as an added weight. Referring to 
Fig. 12, 


Let V =the volume of displacement before the free water 
enters the boat over the gunwale. 

Let v= the volume of added water. 

Let b = the vertical centre of gravity of added water. 

Let 7=the moment of inertia of the free surface of the 
added water, about its longitudinal middle line. 


For small angles of heel the weight’ of the free water will act 
through the point m, where 
bm =" 
v 


Thus the centre of gravity of the boat virtually drops from a 
point G to G’, so that 


(V + v)GG’ = vGm 


et 0 
therefore GG = Vis Gm 
If the surface of the internal fluid had been fixed the drop of G 
would have been . 
yes 


Aa soe 
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and, therefore, the loss of metacentric height due to freedom of 
surface 
mien — ~ (Gb — Gm) 

JE ke 


Vee Vg 


This refers to the metacentric height of a vessel of volume 
V + 2, therefore, the loss of stability at a small angle 


(6) Consider the water as a loss of buoyancy. Referring to 
Fig. 13, 


Let V be the intact volume of a boat. 
Let B’ be the centre of buoyancy of this intact volume. 


Find a point M’ where B’M’ = — 


Where I is the moment of inertia of the water-plane WL 
about its longitudinal middle line. 

Then M’ would be the metacentre if the surface of the internal 
fluid were fixed, and the restoring moment at a small angle 8, 
would be 

v.GM’. 


aX7~ 
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Owing to the freedom of the surface, this exerts an upsetting 
couple . 
00 
and, therefore, if GM is the virtual metacentric height, the 
restoring couple at @ is 


V.GM.6=V.GM'6 — 720 


therefore GM’ — GM => z= 

In the first method (a) we are dealing with the change in the 
metacentric height in the volume V + v, whereas in the second 
method () we are dealing with a change in the metacentric height 
in the volume V. In each case the loss in the initial stability 
couple is 

00 

(c) The subject was also treated from quite a different stand- 
point and based upon the application of a theorem evolved by 
an eminent French naval architect and known as ‘“ Leclert’s 
Theorem,” which is an expression for the radius of curvature of 
the curve of flotation. 

A curve of flotation is the locus of the centre of gravity of 
the water-plane ; in other words, it is a surface generated by a 
line drawn through the various positions of the centre of gravity 
of the water-plane as the boat is inclined at a constant displace- 
ment. <A property of this curve is that the water-line at any 
point is always a tangent to it. The value of the radius of 


curvature is given by 
dl 
as dV 
where in Fig. 14 W’L’ is a water-line parallel to and very near 
WL, cutting off a volume V + dV and having I + dI as its trans- 
verse moment of inertia. ; 

Let g° be the centre of gravity of the small layer of buoyancy 
between WL and W’L’. 

Let wl and w'l’ be the water-line when the, boat is inclined at 
a very small angle from the upright, and let g’ be the centre of 
gravity of the layer in this condition. 

In the upright position the buoyancy of the layer acts in a 
vertical direction through g°, and in the inclined condition it 
acts in a vertical direction through 9’. 

The two lines of action will meet at O. 
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Then O becomes the metacentre of the small layer of buoyancy. 

When the layer is very small g° and g’ become consecutive 
centres of flotation. Og° and Og’ are then lines through consecu- 
tive centres of flotation, perpendicular to consecutive tangents 
to the curve of flotation. O is therefore the centre of curvature 
of the curve of flotation so that “the centre of curvature of the ~ 
curve of flotation vs the metacentre of the small layer of buoyancy at 
the water-line.” 

The practical value of these considerations can now be applied 
to the case of an ordinary open ship’s boat. 

In Fig. 15 let G be the centre of gravity of a boat loaded with 
a number of persons seated on the side benches and thwarts. 


Fig. 14. 


Supposing a weight of moderate amount w is placed on the 
lower seats at P. 

Consider the stability at a small angle ¢. The placing of w 
on board causes a small layer of buoyancy to be added at the 
water-line of displacement w. 

Thus we have: W the weight of the boat acting vertically 
downwards through G and w the added weight acting vertically 
downwards through P. 

The buoyancy V is acting vertically upwards through M. The 
metacentre and the added layer of buoyancy dV is acting 
vertically upwards through O, the centre of curvature of the 
curve of flotation. 

The. effect of adding a small weight at the position shown, 
will be a restoring couple of moment w x OP sin 6. 

(c;) In a fully-loaded lifeboat, owing to its wall-sidedness, in 
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the neighbourhood of the load water-line and the gunwale, dI is 
practically zero, so that 


which brings the actual position of O in the water-line. e 
(cg) In an open boat of Class I., floating in the light condition 


Ce. 
and having a sharp rise in the underwater form, qV will be a 


large quantity and O would be necessarily high, consequently 


Fig. 15. 


any weight placed on board below O will increase the moment 
of stability. 

(cs) If there is tumble-home in the vicinity of the load 
water-line and a small weight is added to the boat, R will become 
a negative quantity, because the moment of inertia of the water- 
plane decreases as V the volume of displacement increases. In 
this case the position of O will be below the load water-line. 

Thus, in the case of (c,), if a weight is added above the water- 
line it will diminish the moment of stability. 

If added at the water-line, there is no change in the moment 
of stability. 

If added below the water-line, the moment of stability is 
increased. 
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An interesting feature of this treatment of the subject is, 
that the position of O may be below the centre of gravity of the 
boat, and by adding a moderate weight to the boat above O, 
but below G, the effect will be to reduce the moment of stability, 
which contradicts the usual but mistaken theory, that the 
addition of a weight, if added below the centre of gravity, always 
has the necessary effect of increasing the stability. This latter 
reasoning does not take into consideration that, with an increase 
of draught, the metacentre usually changes in position, and that 
the initial stability depends on the relative positions of the centre 
of gravity and the metacentre. 

Applying the same principle to the case of an open boat 
having a quantity of internal water with a free surface, let us 


follow out the effect on the initial stability by neenalls adding 
to this internal water. 
_ Reference is made to Fig. 16. 

In the same way that O was shown to be the metacentre of a 
small layer of buoyancy, so O’, the centre of curvature of the 
curve of the centres of gravity of the free surface of the internal 
fluid, can be shown to be the virtual centre of gravity for a small 
addition of fluid. 

Supposing a small weight of fluid w be added, then at any 
small inclination, it will act through O’ and the small addition 
of buoyancy will act through O. 

The relative positions of O and O’ will determine the effect 
on the moment of ou 
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If O’ is below O, the stability will be increased until, when the 
two points coincide, the initial stability is at its maximum. 

. As previously explained, the position of O in a loaded boat 
would be usually found inthe L.W.L. Therefore, we arrive at the 
conclusion that the initial stability will be at its maximum when the 
level of the water inside the boat is the same as that on the outside. 

The study of geometrical stability has a great fascination to 
students of naval architecture, and the writer has been prompted 
to refer to the subject at greater length than was originally 
intended. It is considered, however, that the result of Mr. 
Cannon’s investigations has a very direct bearing on one of the 
most important phases of the subject as it relates to ships’ boats. 
The liberty has therefore been taken to give more than an outline 
reference to these deductions. 

The form of boats must be considered so as to obtain the 
greatest values for initial stability, but as already stated, it is 
just as essential to investigate the maximum range of stability, 
and the effect of internal water with a free surface, on the 
stability of boats, at large angles of inclination. 

Stability at Large Angles of Inclination.—Referring to Fig. 17, 
let W’L’ be the inclined water-line of the boat, w’l’ the level 


Wr 


of the internal water at this inclination, and WL the water-line 
of the boat in the upright condition. 

B is the centre of buoyancy of the water in the upright 
condition. che 
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G is the centre of gravity of the boat with no free water. 
First assume the internal water to be solid. Then the C.G. 
of the boat and water is at G’, so that 


(W + w)KG’ =W.KG+w.Kb 


W being the weight of the boat; w being the weight of internal _ 
water. 

Then, if B is the centre of buoyancy at the water-line WL, 
and if KN is drawn parallel to WL, the value of the righting 
lever G’Z, is given by 


G’Z = KN — K@’ sin 0 


When at this inclination, assume the water to become liquid 
again. It will then take up the position indicated by w'l’. Let 
b’ be its C.G. in this condition. 

Draw b’r perpendicular to w'l’ and br parallel to w'l’. 

Then a weight w has been transferred through a distance 
br parallel to G’Z. 

Hence the loss of G’Z due to this — 


= aan <br 


If b’r cuts KN at n, then br=Kn — Kb sin 6, therefore the 
loss of G’Z due to freedom of surface 


=7 a (Kn — Kb sin 6) 

Thus in order to obtain ‘tis GZ curve for internal free water, 
first determine the values of KN and Kn in terms of the dis- 
placement of the boat and weights of free water respectively at 
various angles of inclination, and plot these in the usual manner 
as cross curves of stability. 

Therefore the effect. of internal water, having a free surface, 
on the value of a boat as a life-saving appliance, at moderate to 
large angles of inclination, is to considerably reduce the moment 
of statical stability. 

In pontoon lifeboats of Classes Ic, Ils, and IIc, water taken 
over the gunwale on to the deck would have a greater effect on 
the metacentric height than in an open lifeboat, if it were not for 
the special provision made to meet the emergency by fitting 
non-return drain valves in the deck. The special feature in the 
design of these three types of boat is that when water is taken on 
board, it is almost immediately cleared by the relief valves, which 
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automatically discharge the surface water on deck very rapidly 
through tubes fitted between the deck and double skin, and at 
the same time prevent water returning through the tubes on deck. 

In the case of open lifeboats of Classes Ia, ITs, and IA, water 
taken on board over the gunwale from heavy seas increase in 
volume unless‘proper means are provided for discharging the same. 
The water thus taken on board is situated at a greater distance 
from the centre of gravity of the boat than in the case of the 
pontoon lifeboats, but it seems very essential that some better 
provision should be made in open boats, say over 20 ft. in length, 
than the usual baler, by fitting a small mechanical hand pump 
at each end of the boat, which could adequately cope with all 
reasonable emergencies. 

The absence of buoyancy air-cases in a boat of Class III. 
seriously reduces its efficiency as a life-saving appliance in vessels 
engaged in the Foreign Trade, but one has also to consider that 
this type of boat is only carried in cargo vessels, where boat 
accommodation is provided for the total number of crew, on 
each side of the ship. However, this type of boat, owing to its 
handiness in management and quick facilities for launching, is 
often used when the larger lifeboats are kept in their stowing 
chocks. 

A comparison of the various features connected with the 
three main classes of ships’ boats is given in Table XI. (p. 62). 

A full detailed specification must be submitted to the Board 
of Trade before construction takes place on boats of Classes Ic, 
Ila, Is, and IIc, and when completed the various types of boats 
have to undergo stability and other tests before a recognised 
standard of construction and dimensions can be followed. A 
satisfactory condition of stability is, , therefore, practically assured 
with these types of boats. 

In the case of open boats, if the various s factors referred to, 
when discussing the question of form, are recognised, a reasonable 
measure of stability is assured in every condition of service. 
These guiding factors, based on the results of stability tests, are 
given in a convenient form for the information of the boatbuilders, 
to prevent the necessity of working out extended calculations. 

Investigations of the Departmental Committee on Boats and 
Davits.—Before the subject of stability is brought to a conclusion, 
reference will briefly be made to some of the investigations of the 
Departmental Committee on Boats and Davits, the Report. of 
which is published by His Majesty’s Stationery Office, and can 
be purchased through any bookseller. 
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TABLE XI. 
CoMPARISON BETWEEN CLASSES oF Boats, witH Futt Loap. 
Open lifeboat, Class | Pontoon lifeboats, Open lifeboat, Class 
TA. Classes Io, 11B, and IIc. ITA. 
mi |-- = 4 = 2 
Buoyancy ._ . | Floats with fullload | Floats with full load | Has sufficient buoy- 
when swamped to| even when bul-| ancy to float with 
gunwale. wark is leaking/| full load, provided 
and so long as the| permanent struc- 
| permanent struc-| ture remains in- 
ture is intact. tact. 
Stability (bul-| Possesses good in-| Range of stability | Should have a range 
warks intact) | itial stability. toabout 29° to 32°.| of stability to about 
Range of stability | Stiff boat, and has| 28° to 32°, provided 
to about 28° to30°.| stabilityuntilgun-| bulwarks remain 
Moderately stiff,|- wale goes below} intact. 


and has stability 
until gunwale goes 
below water-level. 

(See Curve R in 
Fig. 20.) 


Stability (parti- | Possesses good in- 

ally swamped)| itial stability. 
Range of stability 
depends on free- 
board; varies be- 


tween 16° and 20°. 


Has righting mo- 
ment untilgunwale 
goes below water- 
level. 

(See Curve R’ in 
Fig. 20.) 


Stability (full of 
water and at 
point of foun- 
dering 


Possesses very little 

| initial stability 
and practically no 
range. 

There is a chance 
of righting if occu- 
pants “‘duck un- 
der.” 


| 


water-level. 
(See Curve T in 
Fig. 20.) 


Ts unstable in up- 
right position with 
water on deck, but 
with good relief 
valves cannot re- 
main long partially 
swamped. 

Has a small range 
of stability. 

(See Curve 
Fig. 20.) 


S in 


No stability until 
water is spilled 
over the gunwale. 


There is a chance | 


of righting if occu- 
pants are. not 
thrown overboard | 
betore the freeing 
valves clear the 
deck. 


Has stability until 
gunwale goes be- 
low water-level. 


Fairly good range 
of stability, de- 
pending on free- 
board and bul- 
warks remaining 
intact. 

Is stable in upright 
position. 


‘Water has to be 


baled out, same as 
Class La, 


Similar to Class 1a 
Lifeboats. 


This Committee was appointed to advise the Board of Trade, 


in the interest of safety of life at sea, as to what are the most 

efficient arrangements for stowing and launching boats, and 

several other vital questions affecting life-saving appliances. 
Arising out of the terms of reference, the Committee made 
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certain investigations into the question of capacity and stability 
of boats, and attached to their Report are a number of diagrams 
which show the results of tests upon different forms of boats, in 
the light, loaded, and swamped conditions. 

It was rightly pointed out that several boats were tested 
afloat, with the intended number of persons on hoard, but these 
tests could only be carried out in still water, which was not con- 
sidered sufficient to determine the fitness of a boat to carry, 
in a seaway, the allotted number of persons. 

The investigations were continued in order to ascertain the 
measure of stability of each boat, and the influence of form 
upon capacity and stability. , 

Five different open lifeboats of Class Ia were dealt with, four 
of them being the same dimensions, but each having a different 
characteristic in design. 

Two decked, and one partially decked, boats were utilised for 
the purpose of securing data for comparison. 

Reference is made to the comparative tests carried out on 
two of-the open lifeboats, named herein as A and C, and only as 
they affect the subject of initial pan and maximum righting 
moment. 

The dimensions were as follows : — 

Length, 28 ft., breadth, 8 ft. 6 in., and depth, 3 ft. 6 in. 

Coefficient of Form :—A = 694 and C=°65. Type “C” boat 
_possessed a much sharper rise of floor than the Type “ A” boat, 
and the comparative half-midship sections are shown in Fig. 18. 

In order to ascertain the conditions which would give equal 
stability to boats having the same dimensions, but of different 
forms; the alternatives of initial metacentric height and free- 
board were tried, but, ultimately, both were abandoned in favour 
of maximum righting moment as a measure, because reserve 
buoyancy and freeboard are both factors which influence the 
curve of righting moments. 

A comparison of certain particulars in the two types of boats 
is given in Table XII. 


TABLE XII. 


. . . | 
Capacity in cubic feet. | Coefficient of 


form. ~ 


Type of boat. Dimensions. |= 
| LxBxDx’6. | Stirling’s Rule. 
=| 4 
A (Class Ia) . | 28°0’x8°5’x3°5’ | 500 | 577 “694 
C (Class Ta) . | 28-0’ 8°5’x3°5’ | 500 500 “65 
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TABLE XII—continued. 


— | 


Displace-| Draught | . 
Type of boat. eae oon poo ton at ioc. Freeboard. | ah 
A (at light draught) . 2°23 ein l’ 63” 2’ 93” 5:18’ 
C (at light draught) . 2°03 1’ 3} ike 10” 2’ 8}” 3°4’ 
A (at load draught) . | 5°36 1’ 11}” Yall «38 2° 07" 1:67’ 
C (at load draught) . 516 2’ 2)” DER otis 1’ 93” 2:0’ 


Light Draught (equipment only on board). Load Draught (50 persons on 
board). : 


The metacentric diagrams have been drawn for each boat 
and are shown in Fig. 19. 

It must be borne in mind that the weight per person used 
during these tests was 140 lbs., as compared with 165 lbs. in. 
accordance with the Lite-saving Appliances Rules now in operation, * 
but in view of the provision of lower cross-seats in boats of recent: 
construction, which lowers the centre of gravity and increases 
the metacentric height, the comparison will be useful and suffi-. 
ciently accurate to “show the various factors which come into* 
operation in a boat with variable conditions of loading and in-* 
clination. | 

In order to obtain the maximum righting moment the boats. 
were loaded with weights, equal to a specified number of persons: 
at 140 Ibs. per person. Weights were then moved from the 
middle line to the gunwale, to produce inclination, and it was 
found that in the ““C” boat the upsetting moment gradually 
increased as the additional weight was placed on board, until it 
reached a maximum, with weights equal to 55 persons, of 2°61 ft.- 
tons. The maximum upsetting moment for the “ A” boat was 
reached when weights equal to 50 persons had been added, 
giving 2°76 ft.-tons, and when additional weights were placed on 
board the stability moment decreased until with 55 persons on 
board it amounted to 2°69 ft.-tons. 

In the upright condition it will be noticed that the “ A” boat 
possessed a greater metacentric height when floating at the light 
water-line than the “‘ C” boat, but with the weight of 50 persons 
on board, the “C” boat has °33 ft. greater metacentric height 
than “ A.” 

When loaded with weights equal to 55 persons, the range of 
stability for the “ A” boat was 283° and that for the “C” boat 
was 274°. 
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When loaded with weights equal to 50 persons, which approxi- 
mates nearer to the number carried under service conditions, the 
angle of maximum stability for the “ A” boat was 294° and that 
for the “ C” boat was 28°. 

In the loaded condition the “ A” boat possessed 3 in. more 
freeboard than the “C”’ boat. 

A further experiment was undertaken to ascertain the qualities 
of the “A” boat when flooded with water, by withdrawing the 
plugs from the drain holes and allowing water to enter, until it 
found its level with the water outside, when it was found that 
3°9 tons had been admitted. The plugs were re-inserted and 
ballast was added to the boat equal to the full load and placed 
as nearly as possible at the centre of gravity of the persons to be 
carried. When 6 cwts. had been transferred from the centre line 
to the centre of the side seats, the boat heeled through an angle of 
142°, and after another half-hundredweight had been shifted water 
flowed over the gunwale. The maximum angle of stability was 
16° and in this position the righting lever was found to be 
1‘5-in., the righting moment just balancing the upsetting 
moment. 

In the unswamped condition it required 13°5 ewts. to bring 
the gunwale to the level of the water outside the boat, and the 
righting lever was then 5:4 in. 

The difference in displacement at the load and light draughts, 
for both the “ A” and “C” boats, should be exactly the same, 
being the weight of the number of persons placed on board. 

Investigations were also made into the stability of decked 
and partially decked lifeboats in a similar way to that adopted 
for open lifeboats. The full lines of these boats and the low 
centre of gravity of their complement of persons, give them a 
high initial stability combined with a long range, provided that 
the collapsible bulwarks remain watertight. 

The centre of gravity of a loaded boat is considerably in- 
fluenced by persons standing on the deck of a pontoon lifeboat. 
It is essential for persons to retain their seats in these types of 
boats. 

The details associated with the various designs of decked and 
partially decked boats are dealt with in Sections D and E of 
Part IV. 

Stability Curves.——A number of typical statical stability 
curves are shown in Fig. 20. 

For the purpose of comparison, it is necessary to plot the 
curves for the moment of stability at various angles of inclination 
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on account of the changes of displacement, due to increasing 
loads and amount of internal free water. A curve of stability 
levers only would not provide a true relative comparison. 

Curve R represents the range of stability and righting moments 
at various angles of heel of the open lifeboat Class [a (known 
as the “A” boat in the previous reference to the Boats and 
Davits Committee Report) in the fully loaded condition. 

Curve R’ represents the range of stability and righting moments 
at various angles of heel, of the same boat, in the fully loaded 
condition, but having 3:9 tons of internal water with a free surface. 

In each of the above cases, the maximum stability moment 
occurs at the angle of heel which indicates the range of stability. 

Curve S represents the righting moments at various angles 
of heel and the range or angle of vanishing stability, for a pontoon 
lifeboat of Class IIc, having on board the full load, and a certain 
quantity of water on deck which was allowed to flow through 
the freeing ports and produced a limiting or reducing effect on 
the maximum angle of stability. In this case the boat would 
have capsized at the angle of 19° provided the weights or persons 
remained fixed. The angle at which the stability became zero was 
314°. Fig. D shows the pontoon lifeboat in the upright position 
and. Fig. E her position at the maximum angle of stability. 

Curve T shows the moment of stability at various angles of 
heel and the range of stability for a similar type of boat, but having 
no water on deck. 

Curve V shows roughly the effect on the stability if water 
were allowed to accumulate on the deck of a pontoon lifeboat, 
and. if some of this water found access into the permanent 
structure. In the upright condition the boat is unstable and 
heels over to an angle where she begins to pick up a stability 
lever, and the maximum angle of stability is reached when the 
gunwale goes under. 

Attention is drawn to a reference which is made in the Boats 
and Davits Committee Report on the subject of stability :-— 

“It should be observed that when an open boat is inclined 
“ either by a fixed weight or by an external force, such as a sea, 
“the angle of vanishing stability is that at which the gunwale 
‘becomes immersed ; the moment of stability at that point is 
“ the upsetting moment. In a decked boat the angle of vanishing 
“ stability is the angle of maximum stability, if the weight is 
“ fixed, but-it is the angle at which the stability becomes zero 
“if it is caused by a wave which passes away very quickly. 
“‘ These considerations are, of course, purely statical.” 
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Recently, the “all wood” type of collapsible bulwark has 
been accepted for open boats of Class IIa, which it is considered 
increases the stability and general seaworthiness of this particular 
type of boat, and it is anticipated that the same design of bulwark 
will be brought forward by the boatbuilders for the pontoon 
class of lifeboat. 

The great essential with the latter type of boat, is to preserve 
a watertight permanent structure and possess a sufficient number 
of relief valves to carry away very quickly all surface water on 
the deck. 

The pontoon lifeboat of Class Ic, with fixed bulwarks and 
suitable relief valves, provides a strong and efficient life-saving 
appliance, but up till the present date it has not found general 
favour owing to the difficulty of stowage. : 

Stability Test.—In paragraph (1) of General Rule 5 of the 
Life-saving Appliances Rules, it states :— 

“ All boats shall be properly constructed and shall be of such 
‘‘ form and proportions that they shall have ample stability in a 
“ seaway, and sufficient freeboard when loaded with their full 
‘complement of persons and equipment. They shall be fitted 
“and arranged to the satisfaction of the Board of Trade.” 

Cases have arisen where the dimensions and form of a lifeboat 
are such as to raise serious doubts as to their stability. The only 
way to satisfy one’s judgment is to undertake a stability test by. 
loading the boat with weights equal to the full number of persons 
carried, and then incline her. 

The weights are arranged so that their centres are 12 in. 
above the thwarts, side benches, or lower seats, and equally 
distributed throughout the length of the boat. 

It, therefore, becomes necessary to support the weights by 
timber above the seats, so as to bring their centres to the 12 
inches, which is assumed to be the height of the centre of gravity 
of a person sitting above the thwart or seat. Half-hundred- 
weights are usually employed for the purpose, as they can be 
easily handled and are to be preferred to bags of sand. The test 
should be undertaken in still water to facilitate the accuracy of 
the readings and the results from the inclinations. 

The boat is trimmed fore and aft on a level keel and the 
weights arranged to allow her to be upright for the initial reading. 

Two men are usually left in the boat to adjust the weights. 

The freeboard is taken in the upright condition. 

Weights, of known amount, are then moved from one side . 
of the boat to the other through a definite distance d, as shown 
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in Fig. 21, z.e. 2 to 4 or 1 to 3, the weights being arranged in a 
fore-and-aft direction, with sufficient space between, to allow this 
to be done. 

As each set of weights is moved the alteration to the freeboard 
is noted on both port and starboard sides. 

Inclinations are continued until the gunwale is brought in 
close proximity to the water-level. 

From the information thus obtained a stability curve can be 
plotted. 

The following particulars are necessary before the test takes 
place :— 

(a) The actual weight of the boat. 

7) The total weight to be Bpest on board to represent the 


Fig. 21. 


full number of persons and equipment, deductions being made 
for the amount of timber used for supporting the weights, and 
for the two men in the boat adjusting the weights. 

(c) The density of the water ; as this affects the freeboard. 

(d) The boat must be quite clear of internal water, unless a 
comparative test is undertaken to ascertain the effect of internal 
free water on the stability. 

Inclining Experiment.—I{ we possess id lines of a boat we 
can calculate the position of the centre of buoyancy and the 
position of the metacentre, and the correct position of the centre 
of gravity and the metacentric height can also be obtained by 
moving known weights in the actual boat through a definite 
distance d (see Fig. 21). 
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A plumb-bob is suspended at the middle line from a batten 
secured in a suitable position. 

A lower cross batten is fixed between the tank cleading, at a 
distance / below the point of suspension of the plumb-bob. 

The known weights are moved from one side to the other 
through a distance d, and the movement of the plumb-bob, from 
the upright position on the lower cross batten, viz. “ a,”’ is noted. 

The moved weight is replaced in its original position, when 
the plumb-bob should return to the middle line. 

Weights of similar amount are moved to the opposite side 
and the distance “a” is again noted. 

It is evident that when the boat is inclined from the upright. 
position by the movement of weights on board, the centre of 
gravity will also move out in the same direction of inclination, 
and the boat will come to rest when the centre of buoyancy and 
the centre of gravity are in the same vertical line. For small 
angles of heel, the intersection of the vertical line in the inclined 
condition with the vertical line in the upright condition, will 
give the position of the metacentre. 

If the angle of inclination is @, 


tan 0 = = 
Ene o> aoa 
Gq’ = eas L 
therefore GM = W ee 


Ifa =the distance the plumb-bob has moved along the 
lower batten, 
and / = length of plumb-bob from point of suspension to upper 
edge of lower batten, 


then tan 6 =F 


_ so that we arrive at an expression from which the metacentric 
height can be obtained, viz. :— 


am — 2x4 


a 
Wx7 
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Assuming that the weight of a boat is 116 cwts. ; weight of 
ballast moved =6 cwts.; distance through which ballast is 
moved = 60 ft.; length of “1” = 3-0 ft.; travel of plumb-bob 
=a 6 mM: (42); 

6x6 G9C6: 35 
ee Slee 42-116 x -42 


116 x — 
M6x 5 


The position of the metacentre above the centre of buoyancy 
has already been calculated and setting down 2°22 feet below 
M we find the position of the centre of gravity of the loaded boat. 

Students are referred to an interesting treatment of the 
question of stability of Self-righting Lifeboats, by Mr. EH. L. 
Attwood, O.B.E., R.C.N.C., in his text-book on “ Theoretical 
Naval Architecture.”’ 

Reference to dynamical stability is made in Part VIL, 
Section B, in conjunction with “Sail Areas and the Effect of 
Wind Pressure.” 

The subject of stability has been treated at some length, the 
object of which is to impress upon boatbuilders and other readers 
the necessity of taking into: consideration all the factors which 
have such an important bearing on the general design and 
structure of a ship’s boat. 

It is therefore suggested that, if a little more careful thought 
and attention were given to the practical application of these 
principles, the efficiency of the life-saving equipment of our 
merchant vessels would be considerably increased. 


STRENGTH. 


The essential feature of ships’ boats is to save life when it 
becomes necessary to “ abandon ship.” 

The greatest stresses a boat will probably have to meet with 
will be encountered when she is being lowered into the water, 
and not when she is actually waterborne. 

The scantlings of all boats, which form part of the statutory 
- equipment of a vessel, are designed on the assumption that the 

boats can be lowered in safety, with the full load, from the davits 
into the water. : 

The details of the scheme of scantlings for wooden. boats of 
Classes Ia, Is, and III. have, therefore, been drawn up, having in 
view the enormous stresses to which the boats may be subjected. 

Combination of Frame.—The first provision is to secure a 
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frame strong enough to support the heavy weight of persons 
when the boat is suspended by the falls from the davit head. 

Special attention must be given to the method of securing 
the combinations of keel, hog-piece, keelson, stem, sternpost, 
aprons, and deadwoods. 

With the exception of the hog-piece, which is fastened to the 
keel with long brass screws, the whole of the combinations 
referred to must be adequately scarphed together and secured 
with properly clenched bolts, or, preferably, nut and screw-bolts, 
having their points clenched over the heads of the nuts. 

The deadwoods and aprons axe moulded to a size that will 
allow the hooded ends of the planking being secured with a 
double row of fastenings, and the deadwoods should be sided 
so as to provide a full faying surface for the garboard strake 
and the strake immediately above the garboard. 

The ends of the timbers should be notched into the deadwood. 

The keelson is fitted to run the whole length of the boat, 
scarphing with or lapping over the deadwoods so that the lifting 
hook keel bolts grip the keelson, deadwood and keel, whether 
the boat-is lifted in ordinary radial davits or at the ends, as in the 
Welin standard type of davit. 

The whole of the combinations and their securities must be 
so arranged that each separate portion takes its fair share of the 
stresses. 

In order that the stem and sternpost may be efficiently 
bound together at the scarph, the full thickness of the keel is 
maintained throughout its length, so that the bearding of the 
stem or sternpost does not commence until the upper edge of 
the keel, at least, is reached. 


Timbers.—Having provided a strong backbone for the boat, . 


attention should be given to the timbers and planking. 

It was quite a general practice at one time, to space the timbers 
from 8 to 9 in. apart, in the open type of boats, and sometimes 
at a greater distance. Instructions now issued, make it necessary 
to limit the spacing to 6 in., centre to centre. 

The writer is fully aware of the heavy scantlings of the timbers, 
but the sizes are based upon the great stresses to which the boats 
are subjected. Timbers should extend from gunwale to gunwale 
and attention should be given to ascertain that no half timbers 
exist, except at the ends of the boat, before the keelson is placed 
_ in position. 

Planking.—The planking is worked to a minimum breadth 
of 5 in. over-all, except the garboard and adjacent strakes. 


% 
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The narrowest strakes should be situated at the bilge. It is 
considered essential that the garboard, bilge, and binding strakes 
should be kept slightly thicker than the remaining strakes of 
planking. 

A weak portion of the ordinary open type of boat is situated 
at the bilge, due to the soleing away of the plank edges. The 
quicker the bilge, the weaker becomes the section; hence it is 
advisable to work an “easy bilge” for the planking. Narrow 
planks lend themselves better to the operation of soleing. In 
any case there is a weakness at this particular part and it becomes 
necessary to fit, fore and aft, in one length, a bilge stringer of 
the same scantlings as the rising, but through-fastened and 
clenched only at alternate timbers. If bilge planks were limited 
in breadth to 44 in., it is considered it would be an advantage to 
the boat. 

Stringers.—The bilge stringer in boats over 24 ft. in length 
scarph with the lower breasthook. 

The rising is fitted to give adequate support to the ends of 
the thwarts, and if the thwarts are checked into the rising, the 
latter should be increased. in depth accordingly. 

The sides of the boat are well held together with a minimum 
number of thwarts, but it is considered generally by the boat- 
builders, that all boats should be fitted with double knees, 
especially at the thwarts in way of the gripes. 

Side benches, instead of scarphing with the thwarts, are 
continued in as long lengths as possible above the thwarts and 
well secured by heavy screws to the thwarts, or preferably bolts, 
where single knees only are fitted. 

The upper strake, rubber and gunwale, provide a very 
efficient girder to resist the sudden stresses which come 
upon the boat when being lowered from a great height, provided 
an efficient connection is made between the timbers and the 
gunwale. 

Gunwale.—Boatbuilders are unanimous in their opinion that 
the most efficient gunwale is the “ box” type. 

It is the writer’s confirmed opinion that when boats are 
lowered from davits situated a great distance above the water, 
where there is every chance for the boat to swing and come in 
violent contact with the ship’s side, the ordinary solid gunwale, 
in these circumstances, is a source of danger, arising from its 
inadequate connection with the timbers. There is plenty of 
evidence from practical experience to support this opinion. 

The box gunwale is infinitely stronger, more resilient to sudden 
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blows and distributes the stresses received through the timbers 
to which it is connected. 

Lifting-Hooks.—The position of the lifting-hooks has a material 
effect on the question of the stresses coming on the boat. 
The ideal position would be at the quarter-length of boat, where 
the supporting chocks are now fitted, but this does not suit the 
radial type of davit, and the hooks would interfere with the 
seating accommodation. The nearer the lifting-hooks are fitted 
to the ends of the boat the greater will be the stress on the boat 
when hanging from the davits. It is, therefore, necessary in 
the case of those particular davits where the lifting-hooks are 
fitted from 15 to 18 in. from the front of the stem or back 
of sternpost, to provide special strengthening at the ends. 

These various points are referred to in greater detail in the 
general description of the construction of the different types of 
boats. 

To provide for the ‘‘ unusual circumstance ” when passengers 
may probably be in a condition of panic, and the crew have 
considerable difficulty to control the lowering of the boats, it is 
essential to maintain a high factor of safety in the strength 
of the boats and in all the details connected with the launching 
appliances. 

Ships’ officers have already confirmed the opinion of the 
writer, that the type of lifeboat now placed on merchant vessels 
is a great improvement on the old standard of construction, and 
_ that expression of opinion is based on the results of actual ex- 
perience, when vessels under their command have been torpedoed. 

Supposing it became necessary to ascertain the amount of 
stress exerted on the gunwale of an open boat of Class Ia (clinker 
built) when suspended from ordinary radial davits and having 
the full number of persons on board, the calculation mvolved 
is arranged in the following order :— 

As an example take a lifeboat with dimensions :— 


28:0’ x 8°5' X 3:5’ 
The scantlings of the material running fore and aft are :— 


Keel . . . 54” X 3” Rock elm. 
Hog-piece,. .<B}" 1" ay" i, 

| ae 1" (scored over 
Keelson ..-. 52” x 3f" _,, s frnbee. 
Bilge stringer 4” X #” Pitch pine. 
Babin bec ot 4G KAS Rg 


Side bénches 14” x1}” ,, ,, 


76 SHIPS’ BOATS 


Rubber. 13” x 13” Rock elm. 
Planking . . . *. 8” Larch. 

Upper strake 5}” x g Teak. 

Solid gunwale a1” 5 24” Rock elm. 
Box gunwale 1” BL” 5 ale 
Depth of thwart Being ponwale = [Lan 


Estumated Weights. 


Cwts. 

Boat, including puereney air-cases = 35°7 
Equipment . . eee te OO 
Persons (50 in number) . a ea 
Totaliloads some. cm 2.5. 1159 


Assuming the lifting-hooks to be situated 3 ft. from the 
stem and sternpost rabbets, then the distance between the hooks 
will be 22 ft. 

The bending moment of a beam evenly loaded and supported 


ay 
37 
The bending moment of a beam with load at middle of length 


at the ends, is 


and supported at ends, is Aes 


Therefore assume bending moment of loaded boat under 


conditions of support as a 


W = total weight of boat and persons. 
L = distance between lifting hooks. 
Therefore BM = ee = 425 ft.-ewts. 
To calculate the compression on the gunwale we use ine: 


following formula :— 
ai 
Soe 


p represents the intensity of the stress exerted on the gunwale 
due to bending, at any point of the section, at a distance y from 
the Neutral Axis. 

M is the Bending Moment, and 

I is the Moment of Inertia of the section ghout its Neutral 
Axis. 
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The first operation is to find the Neutral Axis and moment of 
inertia of the foiaehtp section. 


UPPER ,W}< 
STRAKE & 


Assume Neutral Axis as 2 ft. 3 in. below gunwale, and life- 
boat fitted with solid gunwale. ’ 


REFERENCE Is ‘MADE TO Fras +22. 


| ] 
Area ‘Distance i in at 
in sq. | feet from | Moment 


about | M of I of section about 


Ttem. | Section. inches. | ages ee I Statowiiastee on 
-A. | hae 12 


) a | oy Psat | 


Items above assumed Neutral Axis. 


Gunwale se eee abe 5°63| 2°15 | 12°08 | 25°97 | 

Topstrake . .| 5}”x2?” 3°94} 2°04 | 8:04 16°40 

Side planking. |21}” x eyo" 14°95} 0:90 13°46 | | 1211 4,x14°95 x 1:8? 
Side seats . . ly’ x 14’ 15°75 1:37 -| 21°58 | | 29°56 | 

Rubber... 14” x 1}” 2°25 1°75 -| 93°94 | | 690 | 

Rising . . «| 4’xI” 4:00} 1:05 | 4:20 | 


4°41 | 
Total M above axis 63°30 | 
Items below assumed Neutral Axis. 


=4°04 


Bilge planking . | 18’ x 3”+75"| 12: 37 | 0°5 6°19 3°10 4, Xx 12°37 x 82=:66 


Bottom planking | 33” x 8” +75 “bth! 99° 69, «1-0 22°69 22°69 
Keel half se x14" 8:25 15 | 12:38 | 1857 | 

HMog-half — <7 *;| x 22” 2°63 1:2 3165/3379 
Keelson half. Pract o 7°74| 0-9 697 6:27 
Bilge stringer 4” x2” 300/05 | 1-50 . 0°75 

Total sectional area 103°20° 20 | _ otal at 52°89 _150°52 | +4°70 

Moment above axis 63°30 . Ay?=150°52 

“fy 10-4] Moment of Inertia _J-.. 5 

é See = about Assumed Axis i = 155". 2 

OS aaron pica — 10'4E > 10 (Correction for C.G.) 103-20x-12= 1-03 

above Assumed Axis ~~ 103°20 Motiaboutactunl - 

Assumed N.A.below gunwale=2°25 Noutzal pene ee: \ 154-19 

Actual N.A. below gunwale =2:15 For both sides 2 

= 308°38 


Norr.—,," added to;planking to allow for landings. — 
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I = moment of inertia of section = 308°38. 
y = distance of neutral axis below gunwale = 2°15 ft. 
M = bending moment = 425 ft.-cwts. 
p = stress on gunwale, in cwts. per sq. inch. 
My 
abate 
__ 425 X 2°15 
——-808°38 
= 2°96 cwts. per sq. in. 
Sectional area of gunwale . . . = 5°63 sq. in. 
Total compressive stress on gunwale = 5-63. x 2°96 
= 16°68 cwts. 


If we consider the gunwale as a pillar held firmly at the 
thwarts spaced 4 ft. 2 in. apart, the strength of the gunwale is 
obtained by EKuler’s formula as follows :— 


EI 


Pp = T——— 


(3) 


p = greatest load consistent with safety. 
K = modulus of elasticity = 700 tons per sq. in. 


r 1 
I = moment of inertia = —* ~~"? = 2:93 


1 = length in inches. 
700 < 2°93 
<— oa 2 ———————_— 
Be SB x BB 
== 32°34 tons. 
CAPACITY. 


There appears to be doubt in the minds of shipbuilders and 
others as to where the dimensions of an open boat of Class I. are 
measured. The extreme length of the boat is taken from the 
fore side of the stem-head, to the after side of the sternpost-head, 
or in other words it is the “ over-all” length. 

The eaternal "capacity length is taken from the intersection of 
the outside of the planking with the stem, to the corresponding 
point at the sternpost, or, in the case of a square-sterned boat, 
to the after side of the transom. This is the length used in 
conjunction with the formula for obtaining the capacity of a 
boat (LXBXDxX0°6) and is the recognised length. When we 
refer to a boat as being 28 feet in length, it is the external capacity 
length that is meant and not the extreme length. 
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Shipbuilders should be careful, therefore, in sending to the 
boatbuilders the position of the lifting-hooks, to distinctly state 
where they are to be fitted in relation to the outside of plank 
rabbet, or to the stem and sternpost-heads. In addition, the 
distance between the hooks should be given. Inconvenience 
will often be avoided if attention is directed to this point. 

The internal capacity length is taken from the inside of the 
planking or plating at the stem to the corresponding point at 
the sternpost, and in the case of a square-sterned boat, the 
length is measured to the inside of the transom. This length is 
only used when Stirling’s Rule is being employed for ascertaining 
correctly the internal cubic capacity of a boat. 

The breadth of a boat is taken from the outside of the planking 
at the point where the breadth of the boat is the greatest. This 
dimension is usually measured from the outside of the upperstrakes. 

The breadths used with Stirling’s Rule are taken from the 
inside of the planking. Shipbuilders should keep in mind when 
arranging the outreach of davits, to take into account the 
thickness of the rubbers, or rope fenders if such are fitted. These 
items project beyond the maximum recognised breadth. 

The recognised depth is the distance measured amidships, 
between the inside surface of the planking at the keel, to the level 
of the top of gunwale. 

The number of persons that can be allotted to an open boat 
of Class I. depends, in the first place, on the cubic capacity, and 
secondly, whether proper seating arrangements can be made for 
the number ascertained by dividing the cubic capacity by the 
correct unit of capacity, provided, of course, that the dimensions 
and form are suitable. 

The cubic capacity of motor boats, and deck areas of pontoon 
boats and of open boats of Class IT. are separately dealt with under 
their own particular section. 

The various dimensions before mentioned are illustrated in 
Fig. 23. 

The total volume of the buoyancy air-cases is to be not less 
than one-tenth of the cubic capacity of all open boats of -Class Ia. 
Boatbuilders need to keep this provision in mind. The volume 
of air-cases is not calculated upon the number of persons carried, 
and it is usual for tinsmiths to add a percentage to the cubic 
feet given for the number of persons carried, calculated by the 
LxBxDx06 Rule. As an example, a Class IA open boat, 
with dimensions 28-0’ x 8°5’ x 3:5’ giving 50 persons by the rule 
mentioned, would probably have a cubic capacity between 540 


80 SHIPS’ BOATS 


[---— CAPACITY LENGTH (LxBxDx0.6) ——---- 
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Fia. 23.—Method of measuring the capacity of open lifeboats of Classes IA 
and Is, and boats of Class IIT. 


RISE OF FLOOR 
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and 560 ft., if measured by Stirling’s Rule, and in that case the 
buoyancy air-cases would have to be 54 or 56 cub. ft. and not 
50 cub. ft. 

Full details are given in the Rules for Life-saving Appliances, 
as to the correct method of obtaining the cubic capacity of open 
boats of Class I., which are as follows :— 

“The cubic capacity shall be determined by the following 
“ formula :— : 


“ Capacity = (ta + 2B + 4C) ; 


“T denotes the length of the boat in feet, from the inside of 
‘the planking or plating at the stem, to the corresponding point 
“at the sternpost ; in the case of a boat with a square stern the 
“length is measured to the inside of the transom. 

“A, B, C denote respectively the areas of the cross-sections at 
‘the quarter length forward, amidships, and the quarter length 
‘aft, which correspond to the three points obtained by dividing 
‘J into four equal parts (the areas corresponding to the two ends" 
“of the boat are considered negligible). 

‘ The areas A, B, C shall be deemed to be given in square feet 
‘‘ by the successive application of the following formula to each of 
“ the three cross-sections :— 


sf Area =75(4 ++ 4b + 2c + 4d + e) 


“h denotes the depth measured in feet inside the planking 
“or plating from the keel to the level of the gunwale, or, in 
“ certain cases, to a lower level as determined hereafter. 

“a, 6, c, d, e, denote the horizontal breadths of the boat, 
“ measured in feet, to the inside of the planking at the upper and 
‘‘ lower points of the depth and at the three points obtained by 
“dividing h into four equal parts (a and e being the breadths at 
“the extreme points and c at the middle point, of h). 

“If the sheer of the gunwale, measured at the two points 
“situated at a quarter of the length of the boat from the ends, 
“exceeds 1 per cent. of the length of the boat, the depth 
“employed in calculating the area of the cross-sections A or C 
’ “shall be deemed to be the depth amidships plus 1 per cent. of 
‘the length of the boat.” 

There are certain limitations to the depth used for calcu- 
lating the capacity of an open boat of Class 14, but these would 

be unnecessary if the dimensions of boats indicated in Table VII. 
G 
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were worked to, as anything approaching 45 per cent. of the 
breadth for the depth, is considered by practical boatbuilders 
to be unsuitable for a rowing boat. The EpAsGCns: referred 
to are as follows :— 

(a) “ If the depth of the boat amidships exceeds 45 per cent. 
‘of the breadth, the depth employed in calculating the area of 
“‘ the midship cross-section B, shall be deemed to be equal to 45 per 
“cent. of the breadth, and the depth employed in calculating the 
“ areas of the quarter length sections A and C, shall be obtained by 
‘increasing this last figure by an amount equal to 1 per cent. of 
“the length of the boat, provided that in no case shall the depths 
“employed in the calculation exceed the actual depths at these 
‘« points. 

(6) “‘ If the depth of the boat is greater than 4 feet, the number 
“ of persons given by the application of these General Rules, shall 
“be reduced in proportion to the ratio of 4 feet to the actual 
‘depth, until the boat has been tested afloat with that number 
‘“ of persons on board, all wearing life jackets, and the test has 
“ proved satisfactory.” 

The details in calculating the internal cubic capacity of an 
open boat of Class Ia with dimensions 28-0’ x8°5’x3:5' are 
shown on p. 83, and it will be seen that if twenty boats in one 
boat-yard are to be measured by Stirling’s Rule and calculations 
made from the results, the operation is one which entails a 
great deal of labour. Life is too short for this rule to be con- 
stantly in operation. If a coefficient of form is recognised and 
check dimensions be applied to the forward and after quarter 
cross-sections to enable the boatbuilders to make suitable’moulds, 
there would be very few occasions when it would become reces- 
sary to use the exact method of obtaining the capacity. The 
following rule would, therefore, become operative, viz :— 

(c) “‘ The cubic capacity of a boat may be assumed to be the 
“product of the length, the breadth, and the depth, multiplied by 
‘¢Q-6 in cases where it is clear that this formula does not give a 
“oreater capacity than that obtained by the above method (at 
“‘(a) and. (b)). The dimensions shall then be measured in the 
“ following manner :— 

“ Length : From the intersection of the outside of the planking 
“with the stem to the corresponding point at the sternpost, or, 
‘“‘in the case of a square-sterned boat, to the after side of the 
“* transom. 

“ Breadth: From the outside of the planking at the point 
‘‘ where the breadth of the boat is greatest. 
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“ Depth: Amidships, inside the planking from the keel to 
“ the level of the gunwale, but ‘the depth used in calculating the 
‘cubic capacity may not in any case exceed 45 per cent. of the 
“ breadth. 

“In all cases the shipowner shall have the right to require 
“that the cubic capacity of the boat shall be determined by 
“the exact measurement.” 

When referring to the specimen calculation of the capacity 
of an open boat by Stirling’s Rule, attention should be directed 
to the section of Fig. 23. 


CALCULATION FOR INTERNAL Capacrty oF AN Open Boat or Cuass I. 


Dimensions: 28°0’ x 8°5’ x 3°5’. 
Area A. Area B. Area C. 
Depth (A). 3°78 ft. 3°5 ft. 3°78 ft. 
Com. Interval val! "945. 875. “945. 
Toptean | MN Baas aoa, PRU. Produce, PARES | proauta 
a 1 7°40 7°40 8°37 8°37 7°70 7°70 
b 4 7°20 28°80 8°33 33°32 740 | 29:60 
Cc 2 6°96 13°92 8:29 | 16°58 U05 = 4 VAIO 
d 4 5°60 22°40 7°53 30°12 5°80 | 23°20 
e 1 43 "43 43 43 "A3» | > 2243 
72°95 88'82 . 75:03 
h h : 
Bree ce cae 
23°3440 25°7578 24°0096 


Internal capacity length=27'9 ft. 


Cubic contents. 


Areas. | Multi “Areas. Product. 
A 4 23°34 | 93°36 
B 2 25°76 | 51°52 
C 4 24°01 | 96°04 
240°92 
l : 
1D rE 2°33 


561° 3436 


Internal block measurements=27°9’ x 8°37’ x 3°5’ 
=817 cub. ft. 


Coefficient of form= ae 


: ='686 


Number of persons by capacity =56 


Number of persons limited by 


seating arrangements 


Total internal capacity = 561 cub. ft. 


} =50 


PART III 


SECTION A.—TIMBER : CONVERSION, SEASONING, 
DISEASES, SELECTION, STRENGTH, ETC. 


TuE first British writer to give the benefit of his investigations 
by publishing a treatise on the subject of ‘‘ Timber” was in the 
year 1664; and since that date a great wealth of information 
has been collected, as a result of experimental and research work, 
by many eminent and distinguished experts. 

In the days of wooden shipbuilding, the subject of timber 
was one that attracted the attention of some of the best scientists 
of that period, particularly with reference to its treatment in 
order to prevent decay, and to increase the lasting qualities of 
a vessel. 

Of recent years valuable help has been given to shipbuilders 
and other traders associated with the use of wood, by the 
publication of text-books containing the results of the practical 
experience of such authors as Professor Marshall Ward, D.Sc., 
Mr. T. D. Laslett, Mr. J. R. Baterden, and, more recently, Mr. 
Webster who has devoted his attention to British home-grown 
timber. 

If students wish to advance their knowledge ot the subject, 
they are recommended to read the published works of these 
authors. 

It is not the’intention of the writer, in the present section, 
to enter into any great detail on the physiology of trees, but 
only to collect a few salient features of the subject, combined 
with the result of some practical experience, which may help in 
the investigation of the best methods to be used in selecting, pre- 
serving, and working timber into the construction of ships’ boats. 

As an Empire and a Nation the “ Great War” has taught us 
many things, and the urgency of forestry development, as one of 
the problems in the national reconstruction scheme, is of the 
greatest importance. 

In proportion to its size Great Britain has less woodland than 
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any other country in Europe with the exception of Portugal, 
and. imports more timber than any other country in the world. 

To increase our own national resources and make this country 
independent of such a volume of imported timber, itis considered by 
experts that it will be necessary to afforest at least 1,500,000 acres. 

During the European War we felt the difficulty very acutely in 
not having sufficient seasoned material to meet one-twentieth of 
the demand. Substitutes have been found to meet the urgency, 
but the subject is one of the greatest importance for future 
consideration. x 

Growth of Timber.—If we examine the cross-section of a 
balk of timber we see that it is made up of three distinct portions, 
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A. Annual Rings. C. Spring Wood. 
B. Medullary Rays. D. Autumn Wood. 


viz. the pith at the centre of the tree, the heartwood, and the sap. 
The tree appears to be bound together in its structure by a 
number of layers or annual rings, which vary in thickness, being 
narrower at the centre and becoming wider towards the outer 
surface. Each of these layers are made up of two distinct parts 
(see Fig. 24), the lighter and larger being the spring-grown wood 
and the darker being the autumn wood, the latter being much 
harder than the former. 

We are thus able to approximate to the age of the tree by the 
number of annual rings. A layer may vary in thickness owing 
to one portion of the tree having a better situation than the 
other. Trees grown in high altitudes do not show such a distinct 
contrast between the spring and autumn wood, but where there . 
are rapid changes in the seasons, the contrast is magnified. In 
tropical countries the rings appear to run into one another. 
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The thickness of the annual rings partly governs the division 
of timber into two distinct classes, viz. hard and soft woods. 
All timber converted from trees which are cone hearing and 
have spikes instead of leaves, is of the soft wood class, being 
wider ringed and quicker in growth. The slower growing trees 
which bear leaves, produce hard wood. Some of the so-called 
hard woods are found to be softer than the generally accepted 
“soft woods” and it is, therefore, essential in formulating 
specifications to distinctly name the particular species of timber, 
instead of using the general term “ hard wood.” 

The lighter coloured portion of the timber is the sap and of 
least value for conversion, containing a greater quantity of 
moisture than the heart wood, and therefore more liable to the 
attacks of disease. 

The sap is the passage through which the tree derives its 
nutriment or sustenance, and if this is removed the tree will 
eventually die. In process of time the sap wood becomes heart 
wood. 

If we were able to examine very closely and minutely the 
structure of the section of a tree we should find that it appears 
to be made up of a number of long and narrow cells full of 
moisture, the shell varying in thickness according to the hardness 
of the wood. The nearer to the pith or heart wood we examine, 
the less moisture we find, and the closer together become the 
cells, 

The nutriment is conveyed from the roots upwards through 
the passage cells of the sap wood to the leaves, and in their turn 
the leaves give off oxygen and take into themselves gaseous nutri- 
ment from the atmosphere. This passes through some peculiar 
process of solidification and returns through the bark, which 
causes it to expand and allows the more perfected sap to fill the © 
cavity and become hardened. This operation thus produces a 
distinct layer of wood as indicating a definite period of growth. 

Running from the centre or pith in a radial direction at right 
angles to the longitudinal cells, are very hard and thin cells 
called medullary rays (see Fig. 24), which serve to connect the 
various annual rings and keep open a passage for the conveyance 
of life to the centre portion of the tree and which also relieves to 
some extent the constant pressure from the contraction of the 
rings or layers. The medullary rays of oak are very noticeable 
and produce a fine silky appearance when the timber is cut on the 
“ Quarter Sawing ”’ method. 

Conversion.—Trees should be felled when they arrive at a 
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mature age, that is to say, when the largest portion of the tree is 
heart wood and the sap has become solidified and elastic, the tree 
is then in its strongest and most suitable condition for conversion. 
If the tree is allowed to stand beyond this condition of maturity 
the heart wood becomes brittle and loses its elasticity and strength, 
and being in a condition of “ decline ”’ it becomes exposed to the 
effects of decay. 

On the other hand, if the tree is felled before this condition of 
maturity, we find that it contains a large portion of sap wood’ and - 
consequently is full of moisture. It is, therefore, not so durable, 
strong, or tough, and the timber becomes more susceptible to dry 
rot and other diseases. 

The condition of maturity also depends upon whether the 
tree is of hard or soft wood. The rapid-growing trees, whose 
annual rings are wider apart, are felled before those of a slower 
growing nature with annual rings much closer together. 

There are two periods in the year when the trees are in a 
condition of vegetation, viz. the spring and the autumn, more 
especially during the former season when the bulk of the new 
wood is formed, and it is, therefore, very essential that the tree 
should be felled during the period of rest in midsummer or winter, 
preferably during the latter season after the autumn growth has 
taken place and which is of more value than the spring sap wood. 

It used to be quite a common practice to strip the bark off 
the trees in the spring and allow them to stand in this condition 
for twelve months, the reason given for such procedure being that 
the sap was hardened and the strength of the tree increased. 

The bark of the oak tree is of great commercial value and is 
usually stripped in the spring, being more easily detached at that 
period of the year. 

During the present European war the demand for home- 
grown timber was greater than the supply, with the result that 
timber was felled at all seasons of the year, greatly to the 
detriment of the lasting qualities of the wood. “ 

_ There are certain recognised terms applied to timber in its 
various stages of conversion. 

Timber is the name applied to the trunk or body of the tree 
after it has reached a diameter of eight inches: The log is the 
trunk of the tree with its bark and branches removed ; and when 
this is trimmed and sawn into square sections it is then termed a 
balk and from the balk are produced planks and deals, the former 
being from two to six inches in thickness and from eleven inches 
in width, the latter varying in thickness from two to four inches 


- 
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and nine inches wide. Boards are thin pieces of timber of any 
width. 

Logs are usually seasoned in the open and then cut into 
planks. Two methods are adopted, the usual practice in the 
boat yard is the easier one and is termed “bastard sawing” 
(Fig. 25), ¢.e. cutting the log longitudinally into planks, and 
although this is considered the more economical for conversion 
the quality of the planks will vary considerably, those which are 
cut at the centre of the log at rizht angles to the medullary rays 
will have very little sap, but the planks cut near the outer edges 
will contain a large proportion of sap. 

Quarter sawing (Fig. 26) divides the log into four parts and 
cuts the planks from each individual part at right angles to the 
annual rings. This process enables one to obtain the minimum 
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amount of sap, and as the medullary rays radiate from the centre 

of the log and at right angles to the rings, the full advantage of 

the silky grain of oak is obtained. This method is often adopted 

for cabinet maker’s work, but is not often resorted to in cutting 
material for boatbuilding. : 

Seasoning.—The purpose of seasoning timber is to extract 
the moisture from the cells. As already explained the shell of 
the cells of all hard wood is thicker than those of the soft wood 
and more easily split if dried with rapidity, not being able to 
adjust itself to the new conditions. Timber of the character 
of oak and elm, therefore, needs slower seasoning to prevent 
splitting. . 

During the process of seasoning, timber loses weight con- 
siderably but increases in strength. Stresses are constantly in 
operation tending to distort and injure the fibre by contracting 
the longitudinal cells and medullary rays. Where balks or 


TIMBER: CONVERSION, ETC. 89 


planks of hard wood are exposed at the ends they naturally dry 

quicker at these positions and the distortion is more noticeable. 
The loss of weight due to seasoning, in some of the most 

important woods used in boatbuilding, is as follows :— 
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One of the most important features in connection with the 
construction of ships’ boats is the question of the satisfactory 
seasoning of timber. 

During the war the boatbuilders were handicapped through 
the necessity of using the only available supply of timber, which 


<€ was home-grown and rushed on the market to meet the heavy 
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demand, but the material was quite out of condition to suit 
the requirements. 

During normal times the majority of the builders are inclined 
to work on the “ hand to mouth ” principle, without anticipating 


“4 events and keeping a good stock of timber in store, well pinned 


, down for seasoning. It isa policy that does not eventually pay. 


4 The most successful builder is the man who makes his plans for 
= the stocking of the timber yard twelve months ahead of his 


ae 


“requirements, to enable him to have at his disposal material 


2. which has been well seasoned. 


As soon as the planks are cut from the log or balk, they should 
be placed under cover, on a dry foundation, protected from damp- 
ness and wind, but allowed a free circulation or current of air. 
To obtain the maximum amount of durability, toughness, and 
elasticity, it is essential that the timber should be seasoned 
slowly. 

Hot air applied under pressure is sometimes resorted to in 
order to shorten the period of seasoning, and although some 
experts maintain that steamed timber is not so liable to shrink 
and is less susceptible to dry rot, yet it possesses the disadvantage 
of decreasing the strength of the wood, and produces a hard veneer 
on the surface which does not readily permit of the thorough 
evaporation of the internal juices. 

Water seasoning is resorted to for shipbuilding purposes, but 
the balks must be totally immersed. The internal juices of the 
sap which are more inclined to decay, are supposed to be more 
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efficiently removed by this method than by adopting the ordinary 
precautions. 

Defects seen after Conversion.—During the process of — 
seasoning, defects will become magnified. The presence of cup 
shakes (Fig. 27) are attributed to the result of sudden changes of 
atmosphere, producing a detrimental effect on the sap and 
checking the normal growth; they usually take the same shape 
as the annual rings. 

- Star and Heart Shakes (Fig. 28) generally occur at the ends of 
a log and are the results of the timber drying quicker at the 
exposed extremities. Where trees have been growing on loose 
soil the timber at its centre appears to be split up with shakes 
and clefts. Material in this condition is said to be ‘‘ Quggy.” 

Rind Galls (Fig. 29) are produced through injuries to the tree 
by broken branches which, on being exposed to the atmosphere, 


Fie. 27. Fra. 28. 


become rotten. The injury is subsequently covered up by the 
natural growth of the tree. 

Resin’ Galls"are very difficult to discover until the timber is 
cut up into planks; they often occur in larch. No mercy should 
be shown to the planks in which these galls are discovered and they 
should be immediately removed from the boat. The effect of 
the sun quickly opens out the defect, and caulking a thread of 
cotton into the cavity only accentuates the trouble. 

Black Knots.—One cannot expect to secure larch without 
knots, and the inspector must use his own judgment in dealing 
with these. Sometimes a good doubling is of more value than 
removing the plank. ; : 

Upsets are defects which produce a separation in the grain of 
the wood. ; 

Foxiness particularly applies to oak which is grown on 
swampy ground ; it gives a reddish colour to the wood near the 
heart, which is clear evidence of approaching decay. — 

Worm Holes.—These very often occur in teak and mahogany. 
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Those in the former material are very quickly discovered, but in 
mahogany a very close inspection is needed to locate them ; 
they are usually about the size of an ordinary pin head. 

Diséase.—The sap which rises through the tree contains an 
acid and if the flow is checked by atmospheric effect or is left to 
itself, it quickly ferments and in the ripe condition generally 
becomes infected by any fungus growth. This growth usually 
appears at the base of the tree, feeding on the vegetable 
substance of the sap, piercing the cells, and eventually turning 
the timber into the condition of a sponge. Other trees in the 
immediate vicinity of the infected timber very quickly become 
contaminated. 

Dry and Wet Rot are two diseases which, having obtained a 
hold on timber, are very injurious to the material and difficult to 
eradicate. There is a difference between the two, the latter 

“ being produced by putrification caused by constant exposure, 


© but dry rot is considered to be the more dangerous of the two, 
s and if it attacks the portions of boats which are not exposed to 
ts. view, serious trouble may be caused before discovery. 

>  Sound-looking timber, even when cut up into planks, may 
“@ have become infected with dry rot by coming into contact with 
diseased wood, but there would be no evidence to the naked eye 
‘until the spores of the fungus began to germinate, and it requires 
certain conditions for this to be brought about before the 
‘mycelium is developed. A still, warm, and damp atmosphere 
very quickly aggravates this trouble. 

There is no doubt that the initial cause of the rapid spread 
of dry rot is the imperfect seasoning of timber, accelerated by 
the lack of proper ventilation. The fungus filament, or mycelium, 
when it attacks the heart wood, is very difficult to locate, unless 
the wood is seen to swell and the change of colour becomes evident 
on the outside surface. 

An interesting case came under the notice of the writer a few 
years age. A large sailing yacht was drawn up on one of the 
slips on the Clyde for surveying purposes and slight repairs ; 
when making adjustments to some securities of the keel it was 
found that dry rot was present, but the superficial indications 
were only slight. Eventually, after further investigation, it was 
discovered that the whole of the wood keel was rotten,the internal 
portion of which could actually be removed with the aid of a 
spade. There was no lack of money in providing every facility 
to produce a first-class article, but apparently the builders had 
been deceived in the quality of the material they were using, and 
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the circumstances only went to prove how difficult it is to discover 
the trouble in its initial stages of germination. 

When the surface of material is attacked by wet rot and the 
conditions are ripe for propagation, the evidence is quickly seen 
in the form of mildew which can be wiped off with the finger. 
When pontoon lifeboats have been constructed during the early 
winter and laid on one side in the boatyard until requisitioned 
by a vessel, it is not an uncommon occurrence to discover the 
existence of the disease in opening out the hull for final inspection 
before delivery. 

It is not intended in this section to investigate any chemical 
theory as to the cause of the disease, but it is very evident from 
practical observation, that the presence of shavings, sawdust, 
etc., left‘-by the boatbuilders in the lockers at the ends of the 
boat and behind the tank cleading, provide ready opportunity 
for distributing and carrying the fungus’ of dry rot should 
the material be in any way impregnated with the disease. In 
consideration of these difficulties it is very essential that masters 
of vessels should see that buoyancy tanks are periodically taken 
out and the inside of the planking and timbers thoroughly dried 
and repainted. Warmth and moisture acting in conjunction 
with one another are very active agents in producing decay ; 
although timber of certain species, constantly immersed in water, 
is less susceptible to the extension of disease, as many readers 
may have found from practical experience in surveying the hull 
of wooden vessels, more especially in way of the bilges. _ 

The weight of timber infected with dry rot is greatly reduced, 
and the superficial evidence of the disease gives one the impression 
that the material has been burned, and pieces cut from the infected 
part are very brittle and if rubbed between the fingers can be 
blown away like dust. 

Much has been written on the subject by experts, and com- 
parative experiments carried out as to the effect of dry rot on 
various types of timber, but provided the timber has not been 
infected with the disease before felling, it is very evident from the 
results of practical observation that if the material is thoroughly 
seasoned and kept dry by penedees ventilation, it is proof 
against dry rot. 

Trees are damaged sometimes by injury to the bark, and by 
the breaking off of branches due to their exposed position, or by 
the effects of frost bite. The injured parts are thus laid bare 
to the attack of parasites which give off a secretion and 
discolour the timber, eventually destroying the tree. 
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The larch is very liable to a particular kind of canker disease 
and if the bark at any. time becomes injured, this should be 
carefully covered up until the natural growth of the tree prevents 
‘any further attack. 

Preservation.—In the days of wood shipbuilding the question 
of increasing the lasting qualities of timber was one of great 
importance. Many experiments were carried out and much 
attention devoted to the various methods calculated to make the 
material impervious to the effects of the weather, but, whatever 
composition or treatment was used in the application of chemical 
impregnation, it was essential in the first place for the timber to 
be thoroughly seasoned. 

Salt was worked between the outer and inner planks for the 
purpose of preservation and extending the life of the vessel. In 
recent years a system of impregnating the timber with an in- 
jection of distilled coal tar, under pressure, has been in operation 
with excellent results and calculated to add to the lasting qualities 
of the wood exposed to the changes of atmosphere. No such 
methods are resorted to in the treatment of material for ordinary 
ships’ boats, but in the construction of motor boats, the wood 
casing, watertight bulkheads, and surrounding structure, is very 
often chemically treated in order to make it fireproof. 

The precautions which are taken in dealing with the preserva- 
tion of the wood during and after the construction of ships’ boats 
are referred to in Section D of Part VII. 

It is not considered out of place in this section to make 
reference to the “Oxylene”’ process of producing non-inflammable 
tumber. The writer is indebted to the Timber Fireproofing Co., 
Ltd., of Townmead Road, Fulham, 8.W., for a description of this 
particular treatment. 

The British Admiralty have for several years kept this subject 
under close observation with a view to obtaining the most suitable 
timber which is “ flame-proof.”’ Wood in a war vessel is kept 
down to the irreducible minimum, but it cannot be obliterated 
altogether in the construction, and the use of non-inflammable 
wood could with advantage be used to a much larger extent in 
the construction of State rooms, etc., in passenger vessels of 
the Mercantile Marine Service. The matter is one worthy of 
further consideration in view of the recommendations and 
regulations of the International Convention for the Safety of 
Life at Sea. 

Material treated by the ‘“ Oxylene” process is extensively 
used in the construction of motor boats and it is understood 
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that a boat has been built throughout, as an experiment, with 
wood subjected to this method of treatment. 

Timber subjected to this process is enclosed in a large iron 
cylinder and submitted to a steaming and vacuum treatment by 
which the sap, air, and moisture in the pores of the wood are 
removed and vaporised. The wood is then impregnated under 
hydraulic pressure, with a solution of antipyrine chemicals, 
which replaces the elements driven out by the preliminary treat- 
ment. This chemical solution is considered to be preservative, 
antiseptic, and non-corrosive. It therefore does not injure metal 
brought into contact with the wood. 

The material is subsequently placed in specially constructed 
dry kilns, where the water of the solution is finally dried off, 
the chemicals in minute crystal form remaining permanently 
embedded in the fibres. When heat is applied to wood treated 
by the “ Oxylene ” process, the crystals in the wood expand and 
form a glassy coating which excludes the oxygen in the air and 
prevents its combination with the wood, without which com- 
bustion is impossible. The greater the heat the more the crystals 
expand, and although in time their chemical action is exhausted 
and the wood becomes charred, fresh crystals take their place, 
so that even when the wood becomes completely charred through, 
no flame will be generated. ‘This theory has been substantiated 
by tests on an extensive scale, and from samples submitted to 
the writer, it became quite evident when placed on a coal fire 
that they were absolutely “ flame-proof.” 

Selection.— When selecting timber, inspection is made of the 


butt end of the log, which should be close, solid, and sound; the 


top is then examined to see if it corresponds with the butt end. 

Differences in sound will indicate the presence and position 
of good and unsound timber, the perfect wood giving a solid 
and sharp sound when struck with a hammer, while the decayed 
portions produce a dull sound, and the presence of internal 
shakes will give the impression of the material being hollow. 

An old dodge is to place a watch against the butt end of the 
log, the ticking of which is plainly to be heard at the other end 
if the material is sound. 

A surface inspection is made for the existence of rind galls, 
sponginess at the pith which denotes old age, decayed knots 
and discoloration at the ends which indicate decay. 

Straightness of grain is essential for material which is to 
be appropriated for the construction of ships’ boats, except 
where crooks are required. 
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Bright-looking timber is superior in quality to the dull, and 
that which is smooth in working is better than the rough or 
woolly. 

If the timber, when passed through the saw, has a tendency 
to clog the teeth, it is evidence of unsuitability. If when freshly 
cut it gives off an objectionable odour, it is invariably a sign 
of the presence of decay. 

Strength.—Particular attention is paid to the various species 
of timber to permit of the maximum amount of strength being 
incorporated into the structure of a ship’s boat. The scantlings 
of material given in Table XIV. have been drawn up having in 
view the great stresses to which a boat is subjected when being 
lowered into the water with the full complement of persons on 
board. 

The tensile strength of material is the quality to resist a 
cohesive force or weight that tends to pull it asunder in the direction 
of its length. 

All material worked in a fore-and-aft direction to maintain the 
longitudinal strength, should combine toughness and flexibility, 
these being the qualities which combine the greatest degree of 
strength and elasticity against fracture. 

To preservestraightness, a large measure of stiffness is necessary , 
and this can be measured by what is termed the modulus of 
elastucity, which is a standard from which the elasticity of one 
material can be compared with another. It is the measure of 
the force or weight which is required to extend a bar, one inch 
square, to double its original length. 

In Table XIII. a comparison is made of the strength and 
elasticity of different woods used in boatbuilding and ship- 
building. 

Reference is made in Section B to the qualities of the various 
species of timber, and should be read in conjunction with the 
latter part of Section C of Part II., dealing with the strength of 
ships’ boats. 

Measurement of Timber.—There are certain standards of 
measurement applied to timber when sold by the merchant. 

A load contains 50 cub. ft. of hewn or sawn timber, and 
40 cub. ft. of unhewn timber. 

A square is used generally when selling boarding, and is a 
superficial measurement and contains 100 sq. ft. 

St. Petersburgh Standard.—This is a standard which is in 
general use in Great Britain and more particularly applied 
to the soft woods such as fir and pine. One standard contains 
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165 cub. ft. or 720. at ft. of planks or yeas of ££ an: 
by 3 in. 


For weights of principal woods used in boatbuilding, reference : 


must be made to Part IX. 


TABLE XIII. 
STRENGTH AND Exasticrry oF TIMBER. 


From Laslett’s “ Timber and Timber Trees,” by permission of Messrs. Macmillan 


and Co. 
Tons per sq. in. Tons per sq. in. 

Name. osi|fs\eaig B Name. on| 2a | 4s] Z B 
TOO)" OO) = tol rat 80) (BO | 75 0) SL es 

2s(3S|es\sou 25|4S|a5|\seR 

OH|HH|OR|S 8 On| EZR |Soe|S 8 

AR\OulAn\la oO Hn|Oon|Aaula o 

Ash, English . . | 1°7 | 3°1| 5°2| 640 | Mahogany, Cuba . 1°7| 3:2 |5°2| 850 
Ash, American . | 2°4/2°4/3°8| 390 | Mahogany, Honduras} 1°3| 2°7 | 5°2| 550 
Cedar, Cuba . 1:3} 2:0) —| — | Mahogany, Mexican . | 1°5| 2°6 |4°7| 950 
Elm, English . | 2°4|2°6) 2:4) 280 Oak, English . 3'4| 3°4 |4°3| 450 
Elm, Canada _. '4°1|4°0|5°5| 700 | Oak, Russian . 19} 3°4 |2°9| 210 
Fir, Riga . . .|1:8|3:2|4°5| 750 | Oak, Spanish. . — | — |3°4} 270 
Fir, Spruce, Canada . | 1°7| 2°2)4°0| 870 | Oak, American White 3°1| 3:1 |4°9| 590 
Greenheart, Demerara | 3°9 | 6°8 | 8:0} 490 Pine, Red, Canada 1:2| 2-1 |3°9| 660 
Hornbeam, English . | 2°9|3°7) —| — Pine, Yellow, Canada| °9 {rat} 3°3| 600 
Jurrah, Australian . 1°3|3°2)4°2| 330 | Pine, Pitch, American | 2°1| 2°9 |5°3| 850 
Kauri, New Zealand . | 2°0|2°6| — | — | Sabicu, Cuba . | 2°5) 3°9 | 7°8 |1100 
Larch, Russian 19 | 2°7| 3°8| 730 | Teak, Burmah 1°5| 2°8 |5°3| 600 


Markings of Foreign Timber.—Each country has its own 
particular method of branding or marking the timber for identi- 
fication purposes, but the following list will give the principal 
sources of supply :— 

Canada.—The timber is stencilled with the traders’ marks in 
black and white. 

United States —The marks are made in red chalk on the 
sides of the balks. 

Russia.—The ends of the timber are branded or stamped. 
Timber grown in the State forests had the crown stamped on the 
ends. Hence the timber is known as “ crown deals.” 

Sweden.—The letters are stencilled in red on the ends. 

Norway.—The markings are made in a similar way to that 
of Sweden except that the colouring is blue. 

Germany.—tThe letters are cut in on the sides of the timber, 
near the middle of the length. 
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SECTION B.—PRINCIPAL WOODS USED IN THE CON- 
STRUCTION OF BOATS, AND THEIR RESPECTIVE 
QUALITIES 


One of the difficulties which is common to all who have any 
connection with the timber trade, is the confusion of different 
names applied to the same species of wood, but grown in different 
localities, e.g. Baltic redwood and yellow deal, Oregon pine and 
Douglas fir, yellow pine and American white pine. These 
differences particularly apply to imported timber. 

There is a great similarity between certain woods, which 
makes it very difficult for the inspector to identify the materials 
when they are seen apart. 

It requires an expert to tell the difference between wych and 
English elm, beech and birch, also hickory and ash. 

In dealing with boat construction it is very essential to use 
woods whose qualities are best suited for the particular purpose 
required. 

The various species of wood worked into the hull of ships’ 
boats are referred to in detail in the following order :— 

English Oak.—Where stiffness and durability are required 
in lifeboats, together with the quality for resisting climatic 
changes, as in deadwoods, stem, sternpost and keel, English 
oak compares very favourably with the very best of hard woods. 
It is hard, tough, strong, and elastic ; the grain is usually straight, 
uniform, and free from knots. 

The annual rings are close together and distinct. 

The medullary rays running at right angles to the annual 
rings can be clearly seen, and when cut, produce a very fine, 
silky appearance in the surface of the wood. 

Other species of oak are grown in Austria and America, but 
are considered inferior to the English quality, being much 
softer. 

Oak tends to warp and twist in the process of seasoning and 
deteriorates at the ends, unless the timber is placed under cover, 
which diminishes the difficulty. It contains a powerful gallic 
acid, which corrodes iron fastenings and tends to rot in way of 
these securities. For this reason it is very essential that all 
iron bolts should be heavily galvanized. 

- Oak is not adaptable for cutting into small scantlings for boats’ 
upper or sheer strakes, or the inner gunwale of the box shape, 
owing to its tendency to split when under tension and exposure 
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to the weather. This is purely an expression of opinion and the 
writer will probably be opposed by those who adhere to the 
practice of working in oak planking; however, it is considered 
there are limitations to the use of this wood, and it can be best ~ 
employed, in the solid combinations forming the frame of the 
boat. 

Immediately the stem and sternpost have been trimmed 
and scarphed to the keel, they should be well coated with boiled 
linseed oil, varnish, or paint, as a means of protection from the 
weather. 

In selecting oak, care should be exercised to avoid all material 
which approaches a light brown or red. colour, to guard against 
“‘ foxiness,”’ a disease which has already been referred to in the 
previous section. 

English oak is used for stems, sternposts, aprons, deadwoods, 
solid gunwales, keels, keelsons, and thwart knees. 

English Elm is a very difficult wood to work, being cross- 
grained, but very tenacious and not easily split. 

Owing to the absence of longitudinal fibre and its power to 
resist the influence of weather, it is largely employed in the 
manufacture of lifting blocks. The timber is very durable if 
constantly immersed in water and for this reason the planks of 
wooden vessels below the water-line are usually of English elm. 

Where there is a tendency for water to accumulate and for 
the details of combinations to become exposed to alternate wet 
and dry atmospheres, English elm is considered to be of less 
value than English oak; consequently it is advisable to have 
the deadwoods made from the latter material. 

English elm twists and warps a great deal during the process 
of seasoning. It has a very distinctive reddish brown colour 
and the presence of sap is very marked by its yellow appearance. 
It is used for the backboards of square-sterned boats and no 
material is better suited for rudders than English elm. 

During the war period, when the difficulty to obtain English 
oak or rock elm of suitable length was very acute, English elm 
was used for gunwales by slightly increasing the scantlings. 

Wych Elm.—There is a great similarity in appearance between 
wych and English elm, the former being of finer grain with 
greater length of longitudinal fibre. The difference between the 
two is more noticeable in the growing trees, where the leaves of 
the wych elm are much smaller and possess a smoother surface 
than those of the English elm. Its use for boatbuilding is 
practically confined to Admiralty work, but sometimes in 
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larch boats the garboards and adjacent strakes of planking are 
of wych elm; it serves the purpose well in this position and 
provides a good solid caulking seam at the keel. 

Canadian or Rock Elm.—This wood is well adapted for use, and 
extensively employed, in boatbuilding owing to its close straight 
grain and freedom from knots; it is very tenacious but wonder- 
fully flexible and possesses few superior woods for timbers, 
keel, hog-piece, and gunwales. 

Great Britain depends entirely on the importation of this 
timber from America for supplying the increasing necessities of 
the boatyards and shipyards. 

Teak.—This is considered to be the very best quality of 
wood for the construction of the highest standard of ships’ boats. 
It successfully resists the action of water, stands the climatic 
changes better than any other wood, is very durable and elastic, . 
shrinks little, and is free from objectionable knots. Care should 
be exercised to watch for small worm holes. 

One drawback to lifeboats constructed of teak, is the increase 
of weight as compared with yellow pine and larch, but the ad- 
vantages associated with the use of this wood greatly outweigh 
the disadvantage. 

Although the cost of production is greater, the additional 
outlay is more than compensated by the length of time the 
boats will last. 

The quality of the material is such that the weight is lessened 
to some extent by the admissible thinning of scantlings below 
those of larch or other soft woods. 

Most of the leading shipping companies, whose vessels sail 
through tropical waters, insist that their lifeboats shall be 
constructed of teak or mahogany. 

It stands to reason, that timber grown in northern climates, 
such as larch and English or wych elm, are unsuitable to with- 
stand extremes of temperature, and it is the considered opinion of 
many experts, backed up by the experience of masters of vessels, 
that all foreign-going vessels should be equipped with boats 
constructed entirely of teak or mahogany, preferably the former. 

The timbers of boats constructed of either teak or mahogany 
should be made from American rock elm, as the first-named 
woods are not adaptable for the purpose. The writer has seen 
boatbuilders endeavouring to satisfy the requirements of some 
owners desiring teak timbers, with the result that more timbers 
were spoiled than were actually worked into the boat. 

Teak varies greatly in weight, from 41 to 53 lbs. to the 
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cub. ft., depending upon the position of the plank cut in relation 
to the heart wood. It seasons very quickly and is imported 
from Malabar, Java, Ceylon, and Moulmein. It possesses an 
oily ingredient which affords protection to the iron fastenings. 

Mahogany.—This timber is grown in the West Indies, West 
Coast of Africa, and in America around the Bay of Honduras. 
The annual rings are very distinct ; like teak, it is very durable, 
shrinks but little and does not twist or warp readily. 

Trees which are grown in swampy positions produce timber 
of an inferior quality, which becomes porous and light. 

The quality of mahogany varies considerably and it therefore . 
becomes essential to exercise the greatest care in selecting this 
material for use in boatbuilding. 

Spanish mahogany is distinguished from Honduras by its 
closer grain and darker colour. It is colder to the touch and 
possesses a silky texture with white specks in it, while the specks 
in Honduras mahogany are black. 

Spanish mahogany comes from Cuba, Trinidad, and San 
Domingo. 

A large quantity of mahogany is shipped from the West 
Coast of Africa. Lagos is much about the same in colour and 
as fine in texture as the Tobasco mahogany, which is shipped from 
South of Mexico, but is smaller in size. 

Gaboon wood should be avoided ; it is much lighter in colour 
than the previously mentioned types, resembling that of teak 
and very light in weight. 

It is very difficult at times to tell the difference between the 
various species of mahogany. 

In good class boats, mahogany is used for planking and is 
extensively employed for the double skins of lifeboats of Class IT. 
and motor boats. 

When inspecting mahogany planking previous to painting, 
one needs to carefully watch for small pin holes produced by 
minute worms. In the process of splitting up the planks, the 
saw fills up these worm holes, which, therefore, become difficult 
to discover before the boat is water-borne. The best remedy 
for this defect appears to be the insertion of small soft wood 
plugs, usually made of yellow pine. 

Beech.—There are limitations to the use of this material in 
boatbuilding, although it is tougher than English oak and very 
durable if constantly immersed in water, yet when exposed to 
damp conditions it has a tendency to rot and it is therefore 
advisable to avoid its use in forming the combinations. 
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Plane Tree resembles beech very much in appearance and 
nature; it also possesses the same features which make it 
undesirable for extensive use in the construction of ships’ boats. 

Ash.—Where toughness and elasticity are required there are 
few woods which surpass ash. It is grown in most parts of 
Europe and America. 

A difference of opinion exists among boatbuilders as to the 
efficiency of timbers made from ash, for the material possesses the 
disadvantage that when exposed to alternate dryness and moisture 
it soon rots and in this respect is not so durable as American 
elm for the purpose referred. to. 

Ash will stand sudden and great stress, and is therefore well 
adapted for towing bollards and to serve as a substitute for 
English or American rock elm in forming gunwales. 

Young trees produce timber of greater strength than if allowed 
to grow to maturity. 

The great bulk of oars are made of ash. 

Larch.—Ninety per cent. of ships’ boats constructed in 
Great Britain have larch planking. It grows in most of the 
northern districts of Europe and the quality of the trees culti- 
vated in the central and northern counties of Scotland is ex- 
ceptionally fine. It is straight in grain, tough, and very durable, 
but shrinks quickly with a tendency to warp, so that care should 
be exercised to see that the material is thoroughly seasoned 
before being worked into the boat. 

Larch can be secured in fairly long lengths, but the timber 
grown in Great Britain usually contains more knots than that 
which is imported from Russia and other Northern ports, due 
to the fact that the trees in the British Isles grow with their 
branches nearer to the ground. 

The fertile plains of England are not adapted to the full 
development of the larch; the latter needs an elevated, open 
sub-soil, with a clear atmosphere. 

Since the year 1725, when the larch was first introduced into 
the Highlands of Scotland, it has wonderfully flourished. The 
Dukes of Atholl have always taken a keen interest in the pro- 
duction of these trees and some of the finest specimens are to 
be found in the forests around Dunkeld, Blair Atholl, and 
Monzie. 

The larch was first imported from Italy, and it is of interest 
to note that during the lifetime of one of the Dukes of Atholl, 
some twenty-seven million trees were planted, which is a great 
contrast to the lack of initiative and effort of landowners of the 
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present day, to provide new wood to replace the timber which 
is now being so speedily used up. 

Good larch should be reddish brown in colour at the 
heart wood and yellowish white at the sap wood. The lighter 
coloured timber generally contains more knots than the darker. 
It cannot usually be obtained in sufficient width for use as 
thwarts, without running into sap wood. 

Larch roots make good thwart knees and breast-hooks for 
the smallest type of boats. 

Lifeboats constructed of larch planking are very strong and 
durable, provided they are carried on vessels which are not 
trading through the tropics. 

It is very evident that this class of timber cannot be obtained 
without knots, owing to the number of branches on the tree.. 
Some of the branches get broken at the trunk and produce 
objectionable black knots, which are not “ well-collared”’ or 
firmly united to the surrounding timber. It is therefore essential 
that all knots in the planking should be carefully doubled before 
timbering, the doublings being well bedded in white lead paint, 
secured under the timbers by copper fastenings clenched over 
rooves. The practice of simply securing the knots by the head 
of a nail, having the point plied over on the inside of the planking, 
should be strongly condemned. 

The larch tree is very susceptible to a peculiar disease of its 
own, in the form of a canker, produced by summer frost, which 
interferes with the free circulation of the sap and forms a weak 
spot on the trunk. 

Cedar.—There is not much call for the use of this material in 
the construction of ships’ boats in Great Britain. 

Many trees grown in various countries, particularly in America, 
are described under the name of cedar, but are inferior in quality 
and do not bare comparison with the cedars on Mount Lebanon 
in Syria, referred to in Biblical history, whose magnificent 
grandeur and beauty called forth so much comment from the 
Prophets of ancient times. Mount Lebanon is some 10,000 feet 
high and the cedars grew at an altitude of about 8000 feet above 
the level of the sea, but very few of these trees are to be found 
at the present time. 

The cedars of Great Britain and Western countries are of 
a softer and more brittle nature than the material already 
referred to. 

The red cedar is grown extensively in the United States of 
America, is fine and straight in grain, fairly durable and light 
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in weight. It is from the red cedar that we secure the timber 
for the manufacture of lead pencils and is little used in ship and 
boatbuilding. The cedar that is worked into the construction 
of racing craft and boats, where lightness is of essential value, 
comes from the West Indies and Central America, the same 
districts which supply Great Britain with mahogany. 

Californian Redwood.—This material has been sometimes 
used for side seats and stowing chocks, but it does not appear to 
be able to resist the action of the weather and is considered 
inferior to pitch pine. When pressure is applied to the surface 
the material shows every mark. 

Cypress.—The common cypress grows in Asia Minor and 
Persia ; it is extremely light, very durable in certain situations 
and was used by the ancient Egyptians for making coffins. 
The timber that has a greater commercial value in Great Britain 
comes from the swampy districts along the rivers and coast-line 
of the southern part of the United States of America. 

Louisiana cypress is used extensively in America for boat- 
building and can be obtained in good width and length, is free 
from objectionable knots, easily worked, straight in grain, soft 
and light. It needs to be carefully used and the material should 
be thoroughly seasoned. It possesses the reputation of shrinking 
end grain. Where firms in Great Britain have the material in 
stock they make use of it for the purpose of side seats in Class I. 
open boats. 

Pitch Pine.—Pines are more resinous than firs and this enables 
the former to resist the action of water. The texture is close 
grained and the material more durable than the fir, the colour 
of the latter usually being lighter than the pine. It is very 
extensively used in boatbuilding, for the purpose of planking 
motor boats, keelsons, thwarts, and side seats in ordinary open 
pulling boats. It is free from knots and sap wood-and can be 
obtained in long lengths. 

The demand for this material in Great Britain has been 
greater than the supply, as it is largely used for ships’ masts, 
derricks, and decks. 

Oregon Pine.—This wood is imported from British Columbia 
and the Western States of America. It can be obtained in great 
length and width and resembles pitch pine in colour and general 
structure. Its use is generally confined to the portion of the 
structure where pitch pine is permitted, except in the case of 
~ thwarts where strength is of importance. 

When cut into small scantling it is inclined to open out when 
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exposed to the sun. It can be secured in great width without 
running into sapwood. 

Baltic Redwood is the pine of the northern districts of the 
Kuropean Continent and, as the name suggests, is imported from 
the Baltic ports, and also from Norway and Sweden. 

It can be obtained in long lengths and is free from objection- 
able knots, due to the lower branches of the tree being about thirty 
feet from the level of the ground. It is slightly red in colour, 
tinged with yellow, fairly tough and durable, is suitable for 
thwarts and side seats, but inferior to pitch pine. ' 

The material is usually imported into Great Britain in deals 
and planks, and known in the South as the yellow deal. 

American Red Pine.—Although this wood is inferior to the 
Northern grown timber, it is, nevertheless, of good quality and, 
where strength and durability are qualities of paramount im- 
portance, is greatly to be preferred to the home-grown firs of 
Great Britain. Its use is confined to those portions of a lifeboat 
where Baltic redwood cannot be obtained. 

Yellow Pine.—Where lightness is of essential importance in 
the construction of a boat, or when the planking is required to 
be varnished instead of being coated with paint, yellow pine is 
well adapted for the purpose. It is free from objectionable 
knots, is straight in grain, elastic, and easily worked. The 
seams of the planking quickly “take up” and become tight 
when immersed in water. 

The timber is mostly imported from Quebec and Ontario and. 
the northern districts of the United States of America. 

White Pine.—There is no other tree which grows so freely 
and produces timber so valuable on poor soils, as the pine which 
is to be found in most parts of Scotland. Its roots penetrate 
the fissures of rocks, and trees grow prolifically on the dry 
covered moors, but they prefer an elevated situation. This 
material must not be confused with that grown in the United 
States of America. 

Scotch Fir.—During the shortage of home-grown timber in 
Great Britain both white pine and Scotch fir were substituted for 
many of the imported woods. Their various characteristics are 
very similar and their use is confined to side benches, thwarts, 
and buoyancy tank cleading. 

Spruce:—This timber is obtained from trees grown in the 
same districts as the Baltic redwood, but is much inferior in 
quality. It is imported in deals and planks, usually tongued and 
grooved. It is inferior to red pine, pitch pine, or redwood, and 
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? 
when exposed to the weather quickly splits and is therefore 
unsuitable for side seats and thwarts. It very quickly rubs up 
into splinters after exposure and wear. 

Norway spruce is suitable for masts of ships’ boats. 


The foregoing is a general description of the important woods 
used in the boat yards of Great Britain. There are other timbers 
which probably possess qualities quite equal to those already 
named and are suitable for the purpose of boatbuilding, but the 
difficulties of securing a steady supply by importation prevent 
them from being generally adopted. 

The United States of America has access to some of the 
finest timber in the world and yet the majority of ships’ boats 
are constructed. of steel, a feature which is probably due to the 
greater speed at which the steel boats can be completed as 
compared. with those built of wood. 


SECTION C.—THE EQUIPMENT OF A BOAT YARD 


THE situation and efficiency of the plant of a boat yard have a 
direct bearing on the standard of workmanship and the financial 
success of the concern. 

The primary object in erecting a plant is to secure a satis- 
factory return for the monetary outlay. To obtain the best 
- results it is essential to secure a situation for the boat yard that 
is adjacent to the water and within easy access to the railway. 
Yards situated on the banks of the rivers Clyde and Tyne have 
many advantages in this respect. 

The general arrangement of the plant must be designed so 
as to keep the overhead charges down to the irreducible minimum. 
Hach particular unit or machine should be carefully considered, 
in regard to its relative situation to the work it has to perform. 

The whole idea in building the yard should be based on the 
desire to reduce manual labour to the lowest limit and substitute 
the more speedy and therefore cheaper methods of modern 
machinery. Every labour-saving device should be welcomed by 
the mechanic as a necessary means to secure the highest type of 
workmanship and so increase the efficiency of his particular trade. 

The machinery, building; and timber storage sheds must be 
individually considered in their relation to the actual operation 
of boatbuilding. 

It is the general opinion that the most satisfactory method 
of driving wood-working machines is by electric power, each 
machine being driven by its own motor. 
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If engines and boilers are utilised they should be situated in a 
separate building outside the main wall of the mill, to give greater 
security from fire and obviate the nuisance of dust and grit 
finding their way into the machinery. 

Individual motors for every machine is the most. economical 
arrangement eventually, even if the initial outlay is expensive. 

Where several machines are run from one motor, those 
which require the greatest power should be nearest the motor 
and the lighter ones placed in their relative position as to the 
power required. 

Good solid foundations are very necessary if full advantage 
is to be obtained from the value of the machine. 

It pays the individual boatbuilder to erect his own plant 
for cutting timber from the log, and buy direct from the 
feller all the material he requires; otherwise, he cannot be 
assured of well-seasoned wood. He is also in a_ better 
position to cut to standard. sizes, stock his sheds, and con- 
tinually and systematically feed the requirements of the build- 
ing shed. 

The question arises as to whether the vertical frame saw 
or the horizontal band saw is the better type of machine. For 
ordinary shipyard work undoubtedly the former is considered 
of more general use, but for boatbuilding, where the latter has 
been installed, boatbuilders are enthusiastic as to its value for 
their particular work. 

It enables the machinist to cut each individual plank to the 
required thickness ; he can inspect the material as the log is cut, 
and can adjust his thickness to suit the character of the log, 
especially when he is cutting near the heart. 

The writer has had some experience on the Clyde and other 
yards of Great Britain with Messrs. Ransome’s patent horizontal 
log-band saw, and each-of the boatbuilders using this particular © 
type of machine has been perfectly satisfied. Other makes are 
probably on the market but the writer has not been brought 
into contact with them. 

Provided the operator does not try to force the machine 
beyond its power, the band mill should give perfectly true cutting 
and is equally suitable either for breaking down logs, or for board 
cutting direct from the log. 

The waste in saw-dust is considered less than that made by 
the vertical saw or the large circular saw. The latter machine is 
very difficult to operate in order to obtain true cutting for board 
work, and is very rarely seen in the boat yards. 
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Another advantage which the horizontal band saw possesses 
over the vertical frame saw is that the deep pit associated with 
the latter machine is not necessary with the former, because it is 
fitted above the floor level; all the operations connected with 
the working of the machinery can be supervised by one man. 

Boatbuilders who have the horizontal band saw installed in 

their yards, state that for the amount of work it turns out, the 
power consumed is comparatively less than with other types of 
machines. F 

An individual instance can be quoted where teak logs averaging 
22 in. in diameter were cut into 3750 super. ft. of sawing in 
34 hours, which is at the rate of 1000 super. ft. per hour. 

Like every other similar class of machine it is essential that 
the operator should thoroughly understand the capacity and 
use of the band mill. 

Due attention must be given to the question of keeping the 
saws in proper condition, and in order that every tooth shall be 
made to the same bevel and all the angles of the teeth precisely 
alike, it is much cheaper, in the long run, to have a separate 
compartment in the main machinery shed and erect a saw sharpen- 
ing machine, which requires very little individual attention and 
less skill to operate than that which is needed to sharpen a saw 
by hand. 

Where wide band saws are used it is necessary to have a 
brazing apparatus for repairs. 

It is an advantage to have an exhaust pipe arrangement for 
clearing the saw-dust and shavings from the mill floors and led 
to a separate fireproof shed. 

Planing Machines should be of the three-knife cutter type; 
they are often much abused and their efficiency considerably 
reduced in the effort to plane every type of wood in the same 
machine. It stands to reason where cutters have been used for 
smoothing down teak, oak. or elm, that poor results will be 
obtained on the surface of yellow pine or larch planks. For this 
reason a number of builders have two machines in their shed, 
and the results are worth the additional outlay. 

A good Band Saw is an indispensable accessory in the machine 
shed and for the purpose of cutting heavy crooks for deadwoods, 
etc., it should be fitted with a canting table. 

A Swing Cut-off Sawing Machine is a handy little machine for 
cutting off butt ends of timber, etc., but it should be carefully 
used. 

A large and small Cireular Saw are essential requirements, 
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fitted with saws from 12 to 30 in., having adjustable iron tables 
and adapted for ripping, cross cutting, and bevel sawing. 
Provision should be made for fitting grooving saws. 

The Vertical Spindle is a machine which can be utilised for a 
number of purposes. It requires the greatest care in operating, 
and there are very few men who are skilled in its use. Means 
for protecting the machinist should always be provided. A 
greater return for the original outlay is obtained from this machine 
than any other in the boat yard, if a skilled operator can be 
obtained. Two spindles are more satisfactory, revolving in 
opposite directions, so as to operate in the same direction as the 
grain of the wood. 

The timbers can be rounded with this machine very ex- 
peditiously, and the bearding taken off the stems and sternposts. 

The shed for seasoning timber should have a good protective 
roof with sides which will allow a free passage of air. It is a 
very short-sighted policy for any boatbuilder to attempt to 
construct lifeboats without providing facilities for properly 
seasoning the material. To allow oak, elm, or thin scantling 
material to indiscriminately lie about the yard exposed to the 
sun and rain, is to court disaster, and it would be a safe statement 
to make, that a very large percentage of builders do not exercise 
the care they should in this direction. 

Now that a boatbuilder can anticipate his requirements, 
through the principle of standardisation of scantlings having 
been recognised, it is a great advantage to cut all the material 
to size and stow it away in a separate shed ready for use. This 
provision particularly applies to deadwoods, stems, etc. 

Very little foresight is exercised by the majority of boat- 
builders in designing the building shed to suit their requirements, 
especially where pontoon boats or open boats of Class IIa are to 
be constructed. A considerable waste in labour and money is 
the result of making inadequate provision for suitable mechanical 
power to lift and transport the boats during and after construction. 

The operation of removing a boat from one berth to another, 
or transporting it to a lorry or railway truck entirely by manual 
labour, should be discouraged, as the method is antiquated and 
costly. 

The shed should therefore be designed with overhead rails 
and mechanical appliances that can be easily operated by two 
men, and the pontoon boats easily turned over or removed to 
another berth without interfering with the men already engaged 
on the construction of boats situated in other parts of the shed. 
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The following general scheme in operation in one of the boat 
yards recently erected on the river Clyde is to be commended :— 

A central overhead rail runs throughout the length of the 
building shed, connecting each individual berth. Provision is 
made for transporting the boats through the sliding doors 
immediately opposite the berth by running bogies under the 
keel and transferring them through an open passage outside the 
shed, to a gantry fitted with mechanical means for Este the boat 
on to the railway truck or lorry. 

Benches should be fitted in each building berth and the 
latter numbered. Full information giving sizes and particulars 

-of boat must be placed in a prominent position, so that individual 
mechanics are in possession of all the requirements. Many 
unnecessary mistakes have been made through carelessness on 
the part of the foreman in giving verbal instructions to the men 
which have been misunderstood. All the particulars relating to 
scantlings of material and details of specification should not only 
be kept in the office, but circulated among the individuals who 
have to construct'the boat. 

It is also a good scheme to arrange the berths so that as soon 
as one boat has been so far completed on the keel board as to be 
easily removed, it can be finally finished off in the adjacent 
berth. This method of procedure enables the work to be carried 
out systematically and ensures a quicker output. The machinery 
shed is kept constantly busy and the steam chest is practically 
in full operation during the whole process of construction. 

Very few boatbuilders*have the facilities for making their 
own lifting-hooks, iron knees, and other forged iron work. It is 
the general practice on the Clyde to obtain all the iron fittings 
from a smith, and the system of standardisation of details ensures 
the work coming -to the boatbuilder with the least amount of 
trouble. 

The manufacture of buoyancy air-cases is a trade which can 
be undertaken to the best advantage by a tinsmith or sheet-iron 
worker, and.‘the large“ percentage of boatbuilders will find it 
cheaper and more satisfactory to deal with the expert who is 
able to gauge the correct amount of metal to be used for the 
particular size of boat under construction. . 


PART IV 


SECTION A.—CONSTRUCTION OF CLASS Ia OPEN 
LIFEBOATS 


Seantlings.—Reference has already been made to the necessity 
of a recognised scheme of scantlings, which should become 
operative in all yards, to enable the boatbuilders to select the 
most suitable material and of such dimensions as will be sufficient 
to meet the heavy stresses which come upon a loaded boat when 
being launched from the davits. 

The details shown in Table XIV. are being worked to by a 
large number of the boatbuilders; the various sizes are based 
on the length of the boat. If reference is made to Table VII. it 
will be seen that there is very little variation in the dimensions 
of lifeboats, and particularly those which have beeen suggested 
as standard sizes. A large number of firms have already adopted 
the principle of standardisation, the outcome being that the 
work in the yard becomes simplified. 

All the work of the allied trades associated with boatbuilding 
is made much easier if the detail fittings, such as iron thwart 
knees, breasthooks, etc., are ordered -on a basis of length of boat. 

The various lengths of open boats of Class Ia and Ip have 
been grouped together, on the assumption that each particular 
length of boat possesses definite proportions in its dimensions ; 
that when loaded and suspended from the davits certain maximum 
stresses are encountered. Each particular detail of construction 
has therefore been designed to reduce the effect of these stresses, 
and to maintain at the same time a reasonable factor of safety. 

Lurid accounts of disasters at sea, when launching the ship’s 
lifeboats, have often given a wrong impression of the actual 
facts, but, nevertheless, it is very essential to take every known 
means of combating the “unusual circumstance,” and to provide 
life-saving appliances that are strong enough and effective for 
the purpose intended, having a factor of safety which will enable 
the ship’s officers to maintain complete confidence in the boats 
they have under their supervision. 
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It may be argued that a better plan would be to base the 
scantlings on the number of persons carried. Owing to the 
small variation of dimensions associated with length, it practically 
amounts to the same thing if the scantlings are based on definite 
lengths of boat. The scheme shown in Tables XIV. and XVIII. 
has been in operation since October, 1916, in the largest boat- 
building centre in the British Isles, and probably the largest in 
the world. The writer has had sufficient experience to acknow- 
ledge the simplicity of the working of the scheme. Take one 
instance alone: when it becomes necessary to order the iron 
knees for a particular boat, all the boatbuilder needs to quote, 
is the length of the boat, and the knees are delivered to him from 
the smith, having the correct depth to suit the position of the 
thwart in relation to the gunwale, and the holes are drilled 
to allow the fastenings to centre the rubbers and gunwale, as 
arranged by the boatbuilder. 

The Board of Trade have now issued detailed instructions, 
making the latter applicable to all districts in the United 
Kingdom, and the information in this text-book practically 
covers all their requirements. 

Bevelling the fastenings to catch the combinations or knees 
having their throat securities attached to the binding strake 
below the rubber, at the ends of a boat, are practices which can 
be avoided, if a standard scheme is in operation between the 
allied trades. 

Lifting-hooks and sail areas are also based on the length of 
boat. 

It need hardly be mentioned that a common minimum scheme ~ 
of scantlings, made applicable to all districts, provides a fair 
basis for competition among boatbuilders, and ensures a satis- 
factory type of boat, if construction is carried out in accordance 
with the specifications. 

A fair latitude is given in the list of materials to enable the 
various firms, in widely scattered districts, to have access to 
timbers which are easily procurable. 

It is obvious to any one associated with the industry, that 
no matter how detailed and explicitly arranged a scheme of 
scantlings may be, there are two essentials which are of the 
greatest importance, and must be carried out if the lifeboats are 
to serve the purpose for which they are intended, viz.—honest 
workmanship and the use of seasoned material. 
~* Preliminary Information.—Before construction is commenced 
on any boat it is essential for the boatbuilder to secure all the 
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necessary information from the shipbuilder that will enable him 
to proceed with the work without interruption. The following 
details should be given by the shipbuilder when ordering the boats 
for a particular ship, viz. :— 

(1) The class of boat to be constructed. 

(2) Whether boat forms part of the Statutory Equipment 
of the vessel. 

(3) Whether double bowed or square stern. 

(4) Whether vessel is engaged in the Foreign or Home Trade. 

(5) Dimensions of boat (L x B x D). 

(6) Material of planking. 

(7) Whether full equipment is required to be supplied. 

(8) The position of the lifting-hooks in relation to the fore 
edge of rabbet at stem and after edge of rabbet at sternpost, or 
their relation to the extreme ends of the boat; in any case, it 
should be definitely stated where the positions of the hooks are 
to be taken from. To avoid any discrepancy the distance » 
between the hooks should also be given. § 

(9) The type of davit under which the boats will be suspended _ 
or stowed. 

(10) Any additional fitting required by the shipbuilders which 
is not mentioned in the Rules for Life-saving Appliances. 

Having this detailed information, the boatbuilder can proceed 
on the construction without interruption, provided he has arranged. - 
for a continuous supply of material, and given out in good time - 
the sub-contracts for delivery of iron work, equipment, etc. = 

Large firms usually stock a quantity of thwart knees, breast- 
hooks, etc., and prepare themselves to meet every emergency by 
anticipating the requirements of the shipbuilder. - 

A great deal of work has often been unnecessarily scrapped 
when the boats have been nearing completion, through lack of 
thought on the part of the boatbuilder to secure this preliminary 
information from the shipbuilder, before laying down the keel 
of the boat. 

Keel.—The foundation, or what is generally referred to as the 
“keel board,’ should be made from sound and substantial 
material, from 10 to 12 in. in depth and from 4 to 5 in. in 
thickness. ' 

Thekeel board is tied to good heavy foundation blocks, anchored . 
in the ground and prevented from movement by piles or stakes. 
The ground should be of solid formation and the blocks arranged 
at short intervals under the keel board, to prevent hogging or 
sagging. In this respect some firms give the keel board a 
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slight camber to make up for the weight of the boat acting on 
the keel between the points of support, when stowed in position 
on the vessel, as the tendency at one time was for a sagging stress 
to be exerted on the keel. Now that the stowage chocks must 
be fitted at the quarter-length of boat from stem and sternpost, 
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A, arrangement of keel boards and foundations. 

5B, method of securing hog-piece to keel and garboards. 

C, method of securing timbers to hog- piece and garboards. 
D, section of keel board arrangement. 


there appears to be no necessity to arrange for any camber on 
; the keel board. 


The general arrangement of keel board and foundation is 
shown in Fig. 30 a and pb. 


There is a limiting depth between the top of the keel board and 
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the ground, which should not be less than 15 in. This distance 
allows sufficient space for the free use of the hammer when 
clenching up the plank fastenings, but more particularly when 
driving in the timber nails from the garboard strake to the turn 
of the bilge. 

Incidentally, it provides a gooa opportunity for an inspector 
of ordinary proportions to watch the quality of the planking as 
progress is made with the construction. 

The keel must be in one length and selected from material 
which is straight in the grain, all objectionable knots and swirls 
being carefully avoided. The scantlings vary from 6” moulded x 3” 
sided, for a 30-ft. boat, to 4” x 2}” for a 16-ft. boat. 

The most suitable material for keels is American rock elm, 
which is of fine, close, and even texture, free from knots and gives 
considerable longitudinal strength. Next in order of suitability 
is oak, which must be straight-grained and free from knots ; 
otherwise, unless the material is thoroughly seasoned, it opens 
out in way of the knots, particularly if the lower portion of the 
keel has cut through a knot running in a vertical direction. 

English and wych elm have been used for keels as substitutes, 
during the period of the war, by increasing the scantlings, but, 
generally speaking, they should be dropped in preference to 
rock elm and oak. Grey elm should be avoided on every occa- 
sion; it is nothing more than swamp wood and lacks strength, 
flexibility, and resilience. 

The keel is placed on the keel board and kept. perfectly 
straight in a fore and aft direction by driving in wedges between 
the keel and cleats attached to the keel board, as shown in section 
at Fig. 30 p. 

The top edges of the keel are champhered to enable the 
garboard strake to have.a square landing edge, which should be 
carefully performed to provide a satisfactory seam for caulking. 

Stem and Sternpost.—The combination between the stem, 
sternpost, and keel, must be of an efficient character, and the 
material employed of the best quality. The stem and sternpost 
is usually of oak and selected from well-seasoned timber grown 
to shape. The necessity for good crooks to be fitted at the 
combinations is obvious to the practical man,.but during pre-war 
days there was always a very great difficulty to satisfy the 
requirements of the boatbuilder in this respect. The opening 
up of the market for home-grown timber in recent years, has 
created a better supply of crooks, and this supply has always 
met the demand if sufficient trouble was taken to inform the 
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timber merchant of actual requirements. The usual procedure 
has been to blow up the roots of trees by dynamite instead of 
lifting them by the more tedious process of digging; so that 
the majority of crooks were obtained from branch wood. The 
necessities of the boatbuilders having become known, timber 
fellers are now able to give a better selection of material. 

In the first place, standard moulds should be kept by the 
boatbuilder to enable him to apply the same to the timber before 
conversion and secure the best advantage in regard to grain. 

A pleasing shape to the stem makes all the difference to the 
appearance of a boat. A sharp, stumpy stem worked in to 
avoid a long crook does not allow the planks below the bilge to 


— ES EVATION 


5 10) 
AEEL eee 2 
9 . —~<STEM BAND 
— = ee ee, 
— SECTION - 
PLAN 

cara Saat ae ee Cees 

AG aie 
Nia Ni Se ES 2 oo! ee 


Fie. 31.—Vertical scarph of stem to keel. 


be finished off at the hood-ends in graceful curves and in con- 
formity with the lines of the boat. It is somewhat difficult to 
explain how this occurs, but the difference between the two 
types of stems and their effect on the planking, is very apparent 
in.the boat yard. The grain of the wood at the heel of the 
stem, where it scarphs with the keel, should run in the same 
direction as the grain of the keel. 
The connection between the keel and the stem and stern- 
post, so far as ships’ boats are concerned, is efficiently made by a 
e vertical or a horizontal scarph. The vertical scarph is the more 
popular one, and is shown in Fig. 31. The method provides a 
better opportunity to secure a suitable crook and lends itself to 
simpler attachment than the horizontal scarph. The vertical 
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scarph practically means a “ half-check” and the keel and 
stem are well secured by at least five through fastenings ; these 
should be of substantial gauge, not the usual timber nail and 
clenched over rooves, but copper rod of 4 or 5 8.W.G. and 
clenched over washers ; rooves are far too thin for this purpose. 

As shown in Fig. 31 many firms snape away the fore upper 
edge of keel and make the stem to suit; such an arrangement is 
considered to be a stronger connection. 

The horizontal scarph is illustrated in Fig. 32, the length 
of which must be arranged to take three fastenings. The heel of 
the stem must of necessity be a perfect crook, otherwise the 
connection is of little use. The centre of the three fastenings in 


Fie. 32.—Horizontal scarph of stem to keel. 


the scarph is usually left until the deadwood is worked, when a 
long bolt is arranged to catch the keel, stem, and deadwood. 

Whether the stem is secured to the keel with a vertical or a 
horizontal scarph, the full thickness of the keel must be preserved 
right out to the face of the stem, and the bearding ‘arranged to 
commence from about four inches above the top of the keel with 
an easy curve. The bearding is about one and a half inches in 
breadth on the face of the stem in 30-ft. open boats and about 
one inch in small boats. A strong stem can be made by 
preserving the thickness of the back out to the face, for a depth 
of about 14 in. from the stem head, and running into the 
bearding in a similar fashion to that arranged at the heel. 

The sizes of the head and heel of stem and sternpost are 
shown in the scantling Table XIV. 

Care should be exercised in fitting the scarph so that th 
stem and sternpost plumb the centre line. 
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There is very little difficulty to secure suitable material for 
the sternpost, unless the boat is of the double-bowed type. The 
necessity for a crook does not arise and the usual vertical scarph 
is worked as a connection to the keel and secured in a similar 
manner to the stem. (See Fig. 37.) 

When the connections have been completed and fastenings 
properly clenched, the stem and sternpost are made to plumb, 
and their heads are secured by shores to some permanent part of 
the boat shed. 

Reference is made to the stem and sternpost rabbets when 
discussing the question of planking. 

There have been alternative methods of connecting the stem 
to the keel, worked at one time or another in the various boat 
yards. The method shown at Fig. 33 is a slight modification to 
the vertical scarph as illustrated in Fig. 31. It will be noticed 
that a check is taken out of the deadwood, which provides 
additional strength to the securities of the stem scarph. The con- 
nection shown at Fig. 34 is not recommended, although it is very 
simple and entails the minimum amount of labour. A few 
years ago the majority of the yards went so far as to simply step 
the stem on the keel, without even making a check in the latter, 
relying on the throat bolt for the main security of the connection. 

Fig. 35 is an illustration of a practice sometimes seen in the 
construction of motor boats, where the deadwood is made to 
dovetail between the stem and keel. The stem and apron are 
in one piece, the rabbet for the hood-ends of planking being cut 
as indicated in the figure. It is very essential that the deadwood 
should be of selected material and very carefully cut and fitted. 
The efficiency of the connection greatly depends on the securities 
and the quality of the workmanship. The writer has a personal 
antipathy to any form of combination which does not provide 
a good faying surface for the reception of the planking, and the 
practice referred to is an instance of the difficulty. 

Fig. 36 is a further illustration of the keel and stem connection, 
and is made with a dovetail check taken out of the keel, having 
a throat bolt security to the deadwood, just clear of the check. 
This arrangement is quite a common practice. A superior 
method is that of increasing the thickness of the stem at the heel, 
so as to combine the dovetail check and the horizontal scarph 
and make provision for three through fastenings. It is very 
essential to secure material which has been cut from timber 
grown to proper shape, otherwise the connection is useless after 
the boats have been in service for twelve months. The lifeboats 
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constructed for vessels owned by Messrs Alfred Holt & Co., ot 
Liverpool, have their stem and sternpost connections made in 


Fie. 34. 


accordance with the method described, and this is sufficient 
evidence of its value. 

The stem and sternpost heads are kept down as low as possible 
so that they do not project above the gunwale as to be a 
source of danger. They are so shaped as to easily clear ropes and 
wreckage. Some firms cut the stem and sternpost heads and 
the aprons flush with the gunwale, others allow a slight projection 
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Alternative methods of fitting stem to kcel. 


above the stem and sternpost knees, but well rounded, so as to 
preserve a finished appearance. 
The bearding of the stem can be done with the aid of the 
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spindle, but the operation is a tricky one and needs the skill of an 
experienced machinist. The use of the machine referred to saves 
much labour, gets through the work speedily, and gives a finished 
appearance. The stem is shaped at the band saw and can be 
practically prepared ready for dressing, and it is in such detail 
work that the value of a good man supervising the machinery 
comes into operation. Many firms still rely on the unnecessary 
use of the adze; this tool could at least be much restricted if 
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Fria. 37.—Vertical scarph of sternpost to keel. 


the men had the opportunity of being trained in the manipulation 
of the many labour-saving devices. 

The rake of the sternpost is from 4 to 6 in., so as to permit of 
the full floor being worked well aft. 

Hog-Piece.—T'o provide a good landing edge for the garboard 
strake and a solid connection for the timbers, a hog-piece is worked 
in one length on top of the keel and checked under the deadwoods. 
The material is usually American rock elm and should be of 
straight grain, free from shakes, and not less than 1 in. in 
thickness, to ensure a solid foundation for the caulking seam. 
The hog-piece is secured to the keel by stout screws, about 
21 in. in length and 6 in. apart, worked in reel fashion as 
shown in Fig. 30 8. These screws, therefore, come midway between 
the timbers and are arranged after the positions of the latter are 
indicated on the upper surface of the hog-piece. 

The width of the hog-piece is given for every length of boat 
in Table XIV. and is arranged in each case to provide a good 
bearing for the garboard plank landings and the timber fastenings, 
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Defectively caulked seams at the sand strakes, or, what is 
usually termed south of the border, the garboard strakes, are 
often caused through the timber nails being ‘‘ dump ” instead 
of “through” fastenings, and clenched over rooves as shown in 
Fig. 30 c. The operation of clenching the timber fastenings 
through the hog-piece should be undertaken at the first oppor- 
tunity and before the keelson is fitted in position. 

The spacing of the timbers governs the pitch between the 
keelson fastenings and is therefore a multiple of 6 in., and 
usually not more than 24in. The whole of the fastenings, in con- 
junction with the position of the timbers, are marked in position 
on the hog-piece, immediately the latter is temporarily secured 
in position on the keel. 

Deadwoods. — Reference has already been made to the 
necessity of strong and efficient combinations, and more attention 
has recently been given to the quality, form, and scantlings of 
the deadwoods. The importance of having good material free 
from cross grain, and selected from timber grown to shape, is 
obvious. The deadwoods form a solid strut to the stem, 
sternpost, and keel, distributing the stresses to the frame of 
boat, which are received through the lifting-hooks. The form of 
the deadwood should be such as to receive the maximum amount 
of support from the timbers, planking, and combinations, and 
for this reason it should be sided so as to presérve a full faying 
surface for the reception of the planking. This provision also 
possesses the added advantage of preventing the accumulation 
of water and dirt between the planks and deadwood, which is 
an important matter in view of the position of the deadwood 
being at the ends of the boat, covered in, and very rarely inspected. 
This precaution is somewhat difficult to carry into effect with 
the largest type of lifeboats, as it requires a very big crook to 
obtain the full faying surface from plank to plank at the midship 
end of the deadwood. 

Provided a faying surface of 3 to 3} in. is preserved for 
the double fastenings at the hood-ends or plank landings, it is 
admissible to fill in the intervening space between the deadwood 
and planks with filling pieces, efficiently secured to the deadwood 
before the planking is worked. These filling pieces should be 
well bedded in thick white-lead oil-paint and arranged as shown 
in Fig. 39. 

It has recently been approved for the throat of the deadwood 
to be not less than the depth of the keel plus 1 in., the siding to 
be sufficient to give a faying surface of 3 in., exclusive of the rabbet. 
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Deadwoods cut from material grown to shape are more easily 
procured for the stem than for the sternpost, owing to the sharp 


angle between the sternpost 
and the keel being about 
100°. 

It is usually impossible to 
secure more than two timbers 
across the deadwoods, the 
heels of the remaining timbers 
at the ends, forward or aft, as 
the case may be, being checked 
into the deadwoods, which re- 
lieves the plank fastenings of 
some of the stresses at this 
position. 

Where difficulty occurs in 
securing suitable deadwoods 
which would provide a full 
faying surface from plank to 
plank as shown in Fig. 40, a 
practice has been in operation 
in some yards to fit a sole 
piece on the keel and under 
the deadwood. The straight 
grain of the sole piece allows 
the full bearing of its thick- 
ness for attachment to the 
planks and can be brought 

sufficiently towards amidships 
to become incorporated with 
the keel plates of the lifting- 
hooks, and thus take its full 
share of the stresses which 
come upon the boat at this 
particular position. Such an 
arrangement is shown in ele- 
vation at Fig. 41 and the 
“built up” deadwood is quite 
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a common practice for fishing vessels constructed on the west 


coast of Scotland. 


The faying surfaces of all the combinations should have a 
good soaking coat of white lead paint, before being secured in 


position. 
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It is usual to arrange for five through fastenings in each 
deadwood, the upper one forming the scarph connection to the 
apron. When boats are lifted at the extreme ends, as in the 


Fie. 41.—Built-up deadwood. 


“Welin ” type of davit, it is necessary to pitch the fastenings to 
enable them to be incorporated with the keel plate of the lifting- 
hooks. Moulds are made from the curvature of the deadwood 
and given to the smith for application on the back of the keel 


Fie. 42.—Position of stopwaters. 


plate, to ensure a close fit between steel and wood, thus giving 
efficient bearing for securities. 
The connection between deadwoods, keel, stem, or sternpost, 
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can be made by 2 in. to ,°, in. galvanised iron rod, and clenched 
over washers, or preferably, by the use of galvanised screw 
bolts, having their points clenched over the heads of nuts. 

The latter method allows a final adjustment to be made to 
the fastenings before clenching, and greater power is provided 
for drawing the faying surfaces together. 

To prevent leakage at the connections of combinations, 
stopwaters, made of soft wood, usually yellow pine, are inserted 
in the positions shown in Fig. 42 and marked A_and B. 
These stopwaters prevent the passage of water into the boat as 
a result of leakage through the scarphs or keel seam at the dead- 
wood ; a provision which is often overlooked in the rush to 
complete the planking. 

Apron.—The apron is that portion of the frame combination 
which is attached to the stem or sternpost and provides the 
surface for securing the hood-ends of the planking. Very little 
difficulty is experienced in securing suitable material as there is 
practically no curvature in its form. 

Oak or elm is usually employed and care must be exercised 
in cutting the apron to shape, to preserve sufficient material for 
fitting the hood-ends of the planks. 

We find here another argument for the use of standard 
moulds. Carelessness in trimming or cutting the faying surfaces 
for the reception of the planking is often responsible for the 
objectionable practice of fitting sliver pieces between the planks 
and the apron to make up for the deficiency of material in the 
latter. The siding of the apron should be so arranged as to pro- 
vide a faying surface of 3 to 4 in. for the hood-ends of planks, so 
that with this faying surface and the rabbet cut out of the stem, 
there is ample material for the reception of a double row of fasten- 
ings. Attention should therefore be given to see that the apron 
is trimmed so as to be in alignment with the form of the boat. 

The securities of the apron to the stem and sternpost are 
similar to those which pass through the deadwood. The upper 
bolt is fitted through the stem, apron, and gunwale breast-hook ; 
the second is the ring bolt to which the painter is attached ; 
observing that a ring bolt should be fitted at both ends of the 
boat and be of substantial scantling (see Table XIV.); the 
third bolt passes through apron and stem; but the fourth one 
usually picks up the lower breast-hook in boats of 24 ft. in length 
and upwards; the fifth bolt forms;the security between the 
apron and deadwood scarph with the stem or sternpost. 

A full detail of the formation, connections and securities of 


124 SHIPS’ BOATS 


the end combinations of an open boat of the particular classes 
we are now dealing with, is shown in Figs. 43 and 44. 
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Fic. 44.—After end combinations of a 28-ft. lifeboat. Class Ia. 
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Fie. 46.—View of transom in square-sterned lifeboat, Class Ia. 
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Fig. 45 was taken from a photograph of a boat in course of 
construction at the boat yard of Messrs Robert Rodger & Co., 
Greenock. It shows clearly how the apron and deadwoods 
closely fay against the planks, giving very little opportunity for 
water or filth to lie between the surfaces, and in this case, where 
the timbers cannot cross the centre of the boat at the ends, they 
are checked into the deadwood. 

Incidentally, this plate also shows a doubling fitted behind a 
knot in a larch plank, gripping two timbers and properly secured 
with copper nails clenched over rooves. 

In districts where suitable crooks are easily procured, it is 
not an uncommon practice in building fishing boats and motor 
craft, to have the apron, stem, and deadwood, in one piece, 
instead of being separately connected together. The writer has 
seen some very fine jobs completed in yards situated on the 
lower reaches of the Clyde, with solid end combinations, but 
the scheme also has its disadvantages, particularly when any 
portion of the combination needs repairing or renewing. 

Keelson.—When the combinations have been fitted, secured, 
and the frame of the boat made to outwind and plumb the centre 
line, they are secured 
in position at the keel 
board and to some 
permanent part of the 
boat yard. The posi- 
tions of the timbers 
are marked on the hog- 
piece and the hood- 
ends of planks marked 
on the stem and stern 
post. 

Before the planking 
= is commenced it is 
Fia. 47.—Section of keel and keelson combination. usual for the keelson 

to be cut to length. 
The keelson is an essential part of the structure and acts as a 
very substantial support for the heavy load of a fully equipped 
boat. It is arranged with the section as shown in Fig. 47, ze. 
moulded to a size ‘greater than its sided dimension ; or, in other 
words, its depth is greater than the width, which allows for 
greater strength in a longitudinal direction. 

The keelson should extend in one piece as far forward and aft 
as the combinations will allow and become incorporated with the 
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fastenings of the deadwoods and keel. The keelson should be 
so worked as to take the whole of the fastenings of the lifting- 
hook heel plates as illustrated in Figs. 43 and 44 which gives 
additional support to the boat. 

At this period of the construction it is only necessary to cut 
the keelson to length and fit the ends to the form of the deadwoods. 
It is finally placed in position when the boat has been planked 
and timbered, just immediately before the thwarts are inserted. 

The material is usually of pitch pine, oak, elm, or Oregen pine. 

The common practice among boatbuilders is to take the line 
of least resistance and fit the keelson on top of the timbers. 
This method allows a free drainage from one side of the boat 
to the other. 

A very efficient means of binding the backbone of the boat 
and giving better support to the mast-step is to check the keelson 
over the timbers so that its lower surface fays with the upper 
surface of the hog-piece, the depth of the keelson being increased 
to allow for the checking. 

The disadvantage claimed for the latter method is, increase 
of cost due to extra labour required in fitting. The slotting of 
the keelson for the timbers must be very carefully done, other- 
wise opportunity is given for water and dirt to find their way 
between the faying surfaces and timbers, which encourages wet rot. 

It is only in high-class work that the slotting of the keelson is 
undertaken, and therefore more care has to be exercised in the 
details of construction. 

The two methods referred to are illustrated in Figs. 48 and 53. 

The keelson is well secured to the keel and deadwoods by 
half-inch galvanised iron bolts spaced about 2 ft. apart, 
either clenched over washers, or secured by nuts above washers 
and having their points clenched over the nuts. To give a solid 
bearing in way of these securing bolts, solid chocks are fitted 
between the two timbers, extending the full width of the keelson. 

In the case of some types of motor boats, to provide a low 
seated motor it is not always practicable to fit a keelson, and in 
these cases the bilge stringers are increased in scantlings to make 
up for the loss of strength. . 

Boats carried by trawlers are not usually fitted with keelsons, 
as they would interfere with the particular work these vessels 
are engaged in. 

_ Transom.—In completing the description of the construction of 
the framework of an open boat, reference is made to the methods 
of fittmg the transom in a square-stern boat. Preferably, the 
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transom should be worked in one piece and selected from well- 
seasoned English elm, mahogany, or teak. The heel of the tran- 
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som is checked into the sternpost at an angle, as shown in Fig. 49 
If there is leakage at a transom, the difficulty is usually to be 


' STERN POST 


Rie. 50; 


Bic. bi. Hig. 52. 


found at the seam or joint, if fitted in halves, or at the heel. To 
obviate this drawback, the writer has sometimes seen a dove- 
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tailed iron plate fitted between the transom and the sternpost, 
illustrated in Fig. 50. 
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It is very difficult, at times, to secure sufficient breadth in 
the material to allow the transom to be in one piece, and it then 
becomes necessary to work a joint. Fig. 51 shows a method of 
joining the two pieces of transom together with the aid of a 
half-check and secured with copper fastenings clenched ‘over 
rooves. This makes a good solid job, provided the securities 
are closely spaced, and should any shrinkage take place in the 
transom the joint can be lightly caulked without unduly opening 
out: the seam. Frat 

Another practice, as illustrated in Fig. 52, is to fit & feather 
slip between the two pieces of transom, but this method does 
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Fie. 54.—Connection of sternpost head, cross-piece and transom. 


not give the solid bearing for a light caulk as the one previously 
referred to. 

Where fastenings are clenched over rooves which are in 
contact with hard wood, such as oak, it is usual to slightly sink 
the rooves into the material. 

The transom is also secured to the sternpost with clenched 
fastenings or long stout screws. 

The common practice is to cut the sternpost short of the 
cross-qece. A method, which it is considered adds strength to 
the combination and helps to prevent the transom coming away 
from the sternpost, is to mortice the head of the sternpost into 
the cross-piece as shown in Fig. 54. 

The methods of fitting fashion pieces to take the hood-ends 
_of planks and sliver pieces at the heel of transom, are dealt with 
when discussing the question of “ planking.” 


It 
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The full thickness of the keel is carried out to the after edge 
of the sternpost and the bearding is commenced a few inches 
above the keel, so as to take the rudder-braces, as shown in 
_ Fig. 27. 

No particular rule can be laid down as to the width of the 
transom, which is generally about two-thirds of the breadth of 
the boat. 

Planking.—Provided the scantlings of the combinations are 
satisfactory, it is safe to state that the most important operation 
in connection with the construction of a lifeboat is the planking. 
In the first place, to secure a fair formed boat, with easy curvature 
of the planks and satisfactory soleing for the landings, it is — 


absolutely essential that moulds should be erected. The question -— 


of a suitable form and the various salient features which must be 
observed before the moulds are erected, have been dealt with in 
some detail in Part II., Section C. 

The continual alteration of dimensions of boats, with no fixed 
minimum dimensions or recognised standards, have been largely 
responsible for the unsatisfactory method of planking a boat 
“to the eye.” -It stands to reason that the boatbuilder cannot 
possibly stock his yard with moulds suitable to every type of boat, 
but as standard dimensions are gradually becoming the rule in 
most districts, there is every incentive given to the builder to 
work on systematic lines. 

From the writer’s experience in visiting some of the largest 
boatbuilding yards in the country, unless section moulds are used 
in every case, one cannot be sure of two boats being alike. The 
men actually constructing the boat are usually dependent on the 
foreman for the shape of the plank given by the plank mould, 
and the strakes are worked and fastened according as it suits the 
taste of the individual. When the planking above the bilge has 
so far advanced as to give some indication of the breadth, it often 
happens, in the absence of section moulds, that the form has to 
be “‘jiffled’”’ to suit, a practice which is responsible for bad 
soleing, bringing unnecessary stress on the plank fastenings, and 
eventually results in split planks. 

Three section moulds are considered the minimum number— 
one at amidships—and one at the quarter-length from stem and 
sternpost. 

Some firms adopt swing moulds, 7.e. half sections which are 
pivoted at the middle line and can be swung from side to side. 
The general practice is to work to fixed moulds which are not 
removed until the operation of planking is complete, 
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There are three methods of planking lifeboats adopted in 
Great Britain: the “ multiple-skin”’ (see Figs. 71 and 72), the 
« carvel” (see Fig. 55), and.the “clinker ” (see Figs. 67 and 87). 

No doubt exists as to which is the best principle of construc- 
tion. The multiple-skin worked diagonally is adopted in the 
highest class of pulling and motor boats. This method provides 
an exceptionally strong and efficient boat, which in many instances 
lasts the life of the vessel. It naturally follows that the cost of 

roduction is greater, the weight is increased, and there is greater 
difficulty in repairing a boat when damaged, owing to the insertion 
of the inner skin and the textile material between the two 
thicknesses ; but where a vessel is constantly running through the 
tropics, the additional initial cost to the shipowner is more than 
repaid after a few years’ service. 

The “ carvel ”’ method of planking is considered to be next 
in order of value for strength. A boat built on this principle 
has flush planking, the edges of which are fitted close together 
with the whole inner surface having continuous support from the 
timbers. A carvel-built boat will stand more knocking about, 
with less chance of having damaged planks, than one constructed 
on the “ clinker ” system. 

A “single” skin boat should be built with just as much care 
and attention as is given to the “ multiple-skin” boat. The 
usual experience of the superintendent or the inspector is, that 
the simpler the method of construction, the less precaution is 
exercised by the boatbuilder. 

The “clinker” method lends itself to quick procedure in 
construction, and therefore gives early delivery. Each plank 
runs in a fore-and-aft direction, the edges are lapped or landed 
one on the other, the breadth of the landings is usually about 
% in., the limit being ? in. Boats thus constructed are easily 
repaired after being damaged, and with simplicity of working, 
coupled with speedy delivery and a minimum of cost, these factors 
provide the main reasons why the majority of lifeboats supplied 
to merchant vessels are built on the “ clinker ” method. 

The thickness of the planking varies in accordance with the 
material used. Yellow pine and larch planks are } in. to 3 in,, 
while wych elm, teak, and mahogany are worked *about +, in. 
less in thickness. A good practice existing among some firms, 
when building yellow pine or larch boats, is to work in the two 
strakes of planking adjacent to the keel, of teak wood. 

The section moulds are prepared and secured in position. The 
position of the planks are marked on the midship mould, and on 
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the stem and sternpost after the standard allowance for sheer 
has been taken into consideration. The usual sheer recognised 
in the boat yards is 4 in. to the foot, which is slightly more than 
_4 per cent. of the length of the boat, the regulation standard. 

The breadth of the planks should not exceed 54 in., with the 
exception of the garboard and its adjacent strake, which are 
permitted to exceed this limiting breadth up to 7 in. The 
landings must not be less than 3 in., but are usually { in., so that 
the width of plank showing would be not more than 43 in. 

Boats of 21 ft. in length and downwards usually have planks 
not exceeding 5 in. 

In order to preserve a uniform appearance to the planking, the 
binding strake is increased in breadth by the thickness of the 
rubber, so that the actual breadth of planking showing, is 
the same as the adjacent strakes. 

The particulars given in Table XV. will be useful to ascertain 
the number of planks required in various boats of Classes Ia, In, 
and III., which are built on the “clinker” principle. If these 
numbers are worked to, the breadths of the planks will be within 
the standard limits. 


TABLE XV. 


Minimum NuMBER OF STRAKES OF PLANKING IN CLINKER-BUILT BOATS OF 
Criassss Ia, Is, anp III. 


Dimensions of boats. Total No. of strakes. 


30:0’ x9°0’ x3°75’ | 17 
29:0’ x 8°75’ x 3°6’ bi, 
28:0’ X8°5’ x3°5’ 16 
27:0’ X 8:25’ x 3°4’ 16 
26:0’ 8:0’ x3°25’ 15 
25°O X 7:75) K S715" | 15 
240° X 725" X3:0° 14 
23°0ScTb” XK 2-97 | 14 
220’ X'7:25' x 2°16" 13 
PAD ETI SOA I | 13 
20:0’ X 6-75’ x 2:6’ | 12 
19-0’ x 6-5’ x25’ 12 
18-0’ x 6:25’ x 2°4’ | 1l 
17:0’ X6:0’ 2°35’ | 11 


16:0’ x 5°75’ X2°3' | ll 


Nothing beats hand-dressed planks. If planks are passed 
through the planing machine, they should be touched up with 
the hand-plane before being worked into the boat. 


| 
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It stands to reason, if the blades of the planing machine are 
used for oak, teak, elm, and other hard woods, one cannot expect 
to secure a proper smooth surface on the larch or yellow pine 
planks, unless a planing machine is kept expressly for the purpose 
of treating the soft woods. 

The two great essentials for securing a satisfactory job with 
the planking, are seasoned material and careful attention to details. 
In the first place, unless the timber has been properly treated and 
pinned at least twelve months before being required, after three 
months’ service the boats will become leaky and of little use as 
life-saving appliances. 

Unseasoned larch is easier to work during the various stages 
of construction than the bone-dry material, particularly during 
the operation of planking. Seasoned material needs greater 
care when drilling for the fastenings at the landings, and par- 
ticularly when the copper nails are driven through the timber. 
Roughly treated, the material splits. All the defects of seasoned 
timber are seen before the wood is painted. The difficulties 
with unseasoned planking occur after the boat is used in service 
and when the material shrinks after exposure to the atmosphere. 
The boat cannot hold its form, and something is bound to go, 
consequently the planks usually split along the landings between 
the fastenings. 

Dry material produces a hard sound when touched with the 
hand plane, and gives a glossy surface to the planks when finally 
dressed. Unseasoned material always remains dull, irrespective 
of the time spent on the dressing. 

Planks should not be kept in the steam chest longer than 
12 minutes, otherwise all the resinous nature of the material 
which is required to counteract the effect of the weather will be 
driven out. If the material is unseasoned, very little advantage is 
to be obtained by keeping the planks in the steam chest for 12 
hours. 

The scheme that pays the boatbuilder is to anticipate his 
requirements and to keep sufficient material in stock, which has 
been well pinned down under cover for a reasonable length of 
time. 

It is unsatisfactory to place bad material in the hands of a good 
workman, for he will never take an interest in his particular job, 
and logically it is waste of time for both employer and employee. 

If good material is given to a boatbuilder, it becomes an 
incentive for him to turn out better work. 

Planking cannot be scamped. Piecework is a “ bugbear ” 
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to honest workmanship. A good job is the first consideration, 
and speed should take a secondary place. If one can only 
secure the former it naturally follows that speed will very quickly 
follow. j 

The garboard strake is the first plank adjacent to the keel. It 
is sometimes called the sand-strake, and is worked from the 
sternpost, forward to the stem, so that the outer edges of the 
scarph butts lie aft, and are thus protected when the boat is 
moving forward through the water. The method is shown in 
Fig. 584. The garboard planks require careful fitting at the 
ends of the boat, and together with the adjacent planks have a 
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great influence on the rest of the planking as to maintaining a 
good form. 

The planks are held in position ready for securing, by the 
aid of clamps or tongs, as illustrated in F ig. 56. Particular care 
should be exercised in drilling the holes for the fastenings. The 
bitt must be kept square to the planking, otherwise the nail is 
brought too near the landing edges. This precaution is very 
necessary in way of the bilge. 

After the nails are driven, the rooves are placed over the 
point of the nail and hardened home against the planking with 
the aid of a boss punch (see Fig. 56). 

The whole of the plank fasten’ngs between the timbers, and 
also the timber fastenings within arm’s reach can be rooved and 
clenched by one man with the aid of the heavier type of boss 
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punch. The roove is inserted over the nail point with the punch 
on the roove. By striking the head of the nail squarely with a 
light hammer the weight of the punch drives home the roove 
against the plank. The projecting point of the nail is nipped with 
the pincers to within ,°, in. of the roove, and the heavy clump end 
of the boss punch is then held on the nail head and the clenching 
completed with the light hammer. 

The rooving and clenching of the timber fastenings from the 
bilge to keel is a double-handed process, one person holding on 
the head of the nail with a fairly heavy and flat-headed hammer, 
while the roove is driven home and the nail clenched from the 
inside of the boat by another person. The lighter type of boss 
punch, shown in Fig. 56, is used during this operation. 

In mahogany, teak, and wych elm planking, a slightly deeper 
countersink is given to the drilled hole in the face of the plank 
than when using yellow pine and larch, to accommodate the head 
of the nail, ‘The main thing to avoid is the breaking of the surface 
of the plank, so that the head of the nail lies flat on the surface of 
the plank. 

Too much emphasis cannot be given to the matter of plank 
fastenings ; it is one of the most important items connected with 
boatbuilding, and yet so many firms content themselves with 
allowing boys and young girls to undertake the work. The 
practice of sinking the heads of the plank fastenings below the 
face of the plank is shoddy and pre-historic ; regulations should 
be made to prevent the practice from continuing. In fairness to | 
the boatbuilders of known repute, these important details ought 
to be embodied in the governing specification, for in’ many 
districts the standard is set by the firm who is not so particular 
in the main essentials, which make all the difference between a 
boat and a basket. 

Itisa very objectionable practice to sink the heads of the plank 
and timber nails beyond the surface of the planking. The plank 
fastenings are usually rooved and clenched in the one operation, 
and the timber fastenings are driven into the plank and timber, 
but are not rooved and clenched until the thwarts are fitted and 
the boat stiffened up. 

The purpose in sinking the nail heads is to allow for the final 
dressing of the planks, but this is often carried to excess in the 
effort to save copper. With this method it is impossible to ascertain 
whether a timber nail is properly hardened up and clenched. 
In hardening up the nail, unless particular care is exercised, 
it is bent, and the fact of driving the head of the nail 


136 SHIPS’ BOATS 


beyond a proper countersink, and forcing its way through the 
material, is responsible for many split planks. The whole 
operation lends itself to carelessness and rough work. 

A far superior practice, and one that should be enforced by 
regulations, is to dress the planks by hand, and when drilling 
the planks, to so arrange the bitt or gullet that a very slight 
countersink is taken out of the plank surface, and only just suffi- 
cient as to bring the nail flush with the surface of the plank. 
When the point of the nail is clenched over the roove, it draws 
the plank landings together, because the head of the nail has a 
proper bearing and is not drawn through the surface of the 
material. A slack fastening is thus very quickly discovered and 
remedied. This practice necessitates care, and hammer marks 
on the plank surface should be avoided. All that is necessary to . 
complete the surface is the use of sandpaper. The nail heads are * 
left bare and no putty is therefore required. 

Some shipowners insist on this method in the construction of =< 
boats, and it is a practice which has been in operation with the ~ 
Admiralty for many years.- 

The plank scarphs are about 44 in. in length, and secured with 
two rows of copper nails clenched on rooves. The Admiralty 
practice for pulling boats built on the “ clinker” system, is to 
secure the butts with one row of copper nails plyed over on the 
inside surface of the plank at the after edge of the scarph, and a 
second row plyed over on the outside surface of the plank at the 
forward edge of the scarph. 

When the fastenings are sunk below the plank surface for 
final dressing, the ordinary scarph butt is often ruined by the 
amount of material planed away in the vicinity of the row of 
nails at the after edge of the scarph. 

To strengthen the butt connections, some firms fit a stout 
doubling behind, connecting two timbers, the butt fastenings 
being rooved and clenched on the doubling, as shown in Fig. 57. 

The plain scarph butt is the method which creates the least 
amount of labour, but it is inferior to the checked butt. The latter 
method must be carefully undertaken when cutting the check out 
of the plank, to prevent the saw sinking too deeply into the 
plank. The two methods are illustrated in Figs. 58 a and B. 

An old practice, but, nevertheless, a good one, is to insert thin 
brown paper or canvas steeped in boiled linseed oil, between the 
faying surfaces of the scarph, which ensures a watertight con- 
nection, provided good securities are also made. In any case the 
faying surfaces should be well treated with oil paint. 
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A proper shift of butts should be given to the planks, and it is 
usual to try and arrange for not more than one butt in a strake. 


ad: - 


! 
WiSsszsseores STV CISL 


: : : 
‘ ‘ . 
TEP TRIENTRUTITY CIPI ILEOPLLIN ACT 
' H i 4 
> ey) Rl <0 
' 


OF mat 


x 


fe) or 

DOUBLING BEH/ND 
re) (°) 

SCARPH AND TIMBERS 
oO O° 


SS areas Wd. 5h 


! 
‘ 
' 
' 
1 
' 
' 
' 
i} 
' 
i 
' 


DOUBLING TAPERED 
C/N Way OF T/MGERS. 


to--p - -- 


1 
OOO LaFs FEI SL LSI LS estes £ OG ~ wren e oe eee 
1 


19) 12) ti eo 


is 
nS 


-b - = poassnss 


Fic. 57. 


In boats of 19 ft. and downwards it is quite common to complete 
the planking without a butt in any one strake. 

There should be at least three planks between the butts in the 
same timber space, and butts in adjacent strakes must not be 
nearer to each other than 3 ft. It is also advisable that the 
butts of the garboard strakes should be properly shifted, for the 
common practice is to fit the butts in the same timber space, so 
that the planks on the port and starboard sides can be prepared 
on the bench at the same time, 7.e. the lengths of the planks on 
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both sides of the boat in a particular strake will be the 
same. No plank should be less than 6 ft. in length, and 
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should be long enough to avoid a butt coming on a bend in the 
planking. 

The plank landings are properly drilled before the copper 
fastenings are inserted. The distance between plank securities 
should not exceed 33 in., but with timbers 6 in. apart there is no 
likelihood of this limit being exceeded, except at the ends of 
the boat. , 

The plank fastenings are copper nails with flat heads (not rose 
heads), of 12 S.W.G. for boats down to 25 ft., and 13 8.W.G. for 
boats 24 ft. and under, clenched on rooves of substantial thick- 
ness, and in any case they are not to be less than ;’, in. in diameter. 
This limit applies to boats up to and including 18 ft. in length, 
between 18 and including 22 ft. they are 3 in. in diameter, between 
22 and including 26 ft. they are ,% in., and between 26 and 
including 30-ft. boats, they are } in. in diameter. 

The roove commonly used at the present time for mercantile 
vessels, is of too slight a section ‘to be effective, and it is to be 
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Method of securing plank landings. 


hoped that when the requirements of boatbuilders become more 
generally known, and we get away from the “old-time” 
methods of construction, something more substantial will be 
placed on the market. The minimum diameter is 3 in. 

The type of roove insisted upon by the Admiralty for all 
pulling boats, provides a far better bearing surface to the plank 
and a much stronger and superior clench. 

The mercantile practice shown in Fig. 59 provides a roove 
with so fine an edge that when the nail is clenched over, the 
roove sinks into the plank and very often splits. Fig. 60 shows 
an improved roove which is slightly convex and of heavier 
scantling, so that when the fastening is clenched up, the whole 
surface of the roove is taking a full bearing on the plank. 

Careful attention should be given to the method of forming 
and securing the hood-ends of planking. With at least 3 in. of 
faying surface on the apron and deadwood, ample bearing is 
given for the double row of fastenings. 
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In boats of 24 ft. in length and over, brass screws are placed 
in the row nearest the rabbet, so as to provide for a good security 
when caulking the “ hood-ends,” for with ordinary copper nails 
the tendency of the caulk would be to lift them. The inner row is 
of copper nails. 

Boats below 24 ft. in length have the planks at the “ hood- 
ends ” secured by a double row of nails, slightly reeled to prevent 
the splitting of planks. These nails are usually rose-headed. 

It is not sufficient to simply champher off the edge of the stem 
or sternpost to house the “ hood-ends ” of the planks. A proper 
rabbet must be taken out, leaving at least ;°, in. of solid wood, 
so that the plank takes a bearing on the stem and sternpost, 
which provides an efficient caulking seam, otherwise, if only a 
chamfer is taken off, one is continually caulking into the seam 
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_ between the apron and the stem or sternpost. An illustration 
of the method referred to is shown in Fig. 62. 

One of the disadvantages of fitting a stem and apron in one 
piece of timber, is discovered when it is necessary to renew the 
stem or sternpost, and for this reason it is essential that both 
rows of fastenings should be in the apron. There is, therefore, 
little advantage to be gained by having the end row in the stem 
and the second row of securities in the apron. 

A good practice is to cut the rabbet for the sheer-strake 
beyond the ordinary plank rabbet so that the former becomes a 
means of protection to the remaining plank seams or “ hood-ends.”’ 

The landing edges of the planks on the apron, are usually 
snaped away as shown in Fig. 63, which allows the full thickness 
of the upper edge to be carried out to the stem or sternpost. 
The snaping away is done when the plank is fitted in place, and 
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the whole of the wood is taken from the upper edge of each plank, . 
so that the plank worked immediately above goes straight into 
position. This snaping away has to be very carefully done, and 
the practice is a doubtful one for efficiency, as it is so often 
abused. Unless the chisel is properly used, tod much material 
is taken off the upper edge of the plank at the apron, to such 
an extent that when the caulking tool is used it splits the seam 
aft of the stem apron. In any case, the watertightness practically 
depends on the efficiency of the caulk. 

A superior method of completing the “ hood-ends ” of planks 
is to taper or chamfer both planks, so that at the stem or sternpost 
tabbet, the plank landings are half checked, which provides a 
proper bearing for the screw fastenings, and the whole of the 
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Methods of snaping hood-ends of planks. 


planks are well secured together, apart from their connection 
to the combinations. A good solid ending is thus provided for 
the caulking tool, and this method is greatly to be preferred to 
the practice of only snaping away the upper plank landing. The 
operation can be done on the bench before the plank is secured. 

Reference should be made to Fig. 64. The advantages referred 
to are obtained to a greater extent in the case of a “ square 
stern ” boat, when ending the planks on the transom. 

The writer has repeatedly seen evidence of the value of carefully 
“ fitted hood-ends.” Fig. 107 shows a lifeboat of Class Ia which — 
was damaged during the operation of being lowered from the 
davits in a hurry, after the vessel had been torpedoed. Coming 
in violent contact with the ship’s side, the gunwale was smashed; 
which brought too much stress on the securities of the planks to 
the apron. The fastenings were ordinary copper nails, but the 
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endings of the planks were made on the half-check principle, 
so that when the planks came away from the apron they were 
well held together and prevented from ripping. This boat was 
safely brought to port, mainly depending on the air-cases for 
buoyancy. Hence the necessity for periodically testing the 
watertightness of the buoyancy tanks. 

Caution should be particularly observed when working the 
planks at the transom of a “ square stern ” boat, and with a view 
to providing a good faying surface for the plank endings, a fashion- 
piece should be worked around and well secured to the transom by 
through copper fastenings clenched over rooves, which allows an 
ample bearing surface for the double row of fastenings. This 
fashion-piece should be quite free from short grain. (See 
Fig. 116.) 66 ort bbe. 

One of the weakest positions in a square-sterned boat, and 
where there is the greatest difficulty to obtain a satisfactory 
security for the plank endings, and also where there is a 
tendency for the plank to split, is immediately under the counter 
or just below the heel of the transom. These difficulties are 
obviated if sliver preces are worked between the deadwood and 
transom, and well secured to the sternpost, which provide a proper 
bearing for the plank just where it is most needed. The sliver 
pieces have the additional advantage of preventing the accumula- 
tion of dirt behind the deadwood. 

The heels of the fashion-pieces are made to butt on the sliver 
pieces. 

It is possible for these projecting pieces to be left on the stern- 
post when cutting it to shape at the band saw, but the process 
is difficult, the common practice now being to fit them separately, 
and bed the faying surfaces in white lead paint. 

The matter is of more importance than this explanation 
probably conveys to the mind of the reader. 

The method referred to is illustrated in Figs. 65 and 66. 

Considerable care needs to be exercised in working the garboard 
and the two adjacent strakes at the transom and sternpost of a 
“square-stern ” boat, so that they may be gradually eased to lie 
fair to their work. This applies particularly to the garboard 
strake in the smaller type of boats, as the plank is worked from 
_ the horizontal almost to a vertical position. 

Fig. 65 A shows one method of ending the garboard plank on 
the sternpost, which requires very careful treatment to prevent 
the plank from splitting, when driving home the fastenings. 
It possesses the advantage of completely covering the deadwood. 


142 SHIPS’ BOATS 


Fig. 65 8 illustrates an alternative method which allows the 
garboard to lie more evenly on its bearing without giving an 
undue amount of twist. This arrangement is practically the 
same method which is adopted in ending the plank on a double- 
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Fie. 65.—Methods of ending garboard plank on the deadwood. 


bowed boat. The garboard in this case does not fully cover the 
deadwood, and it is necessary to fit two additional stopwaters, 
but it gives great advantage to the boatbuilder in preventing 
split planks at this position. 
The planks at the turn of the bilge are kept as narrow as 
possible to enable the minimum amount of soleing being taken 
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off the landing edges, but sufficient to allow the upper plank to 
lie well into the timber without unduly reducing its thickness. 
(See Fig 67.) It is the practice in some yards to slightly increase 
the thickness of the material, because there is no doubt an area 
of weakness exists in way of the bilge, which is restored to 
some extent by the fitting of bilge keelsons. 

The use of section moulds facilitates the operation of securing 
a satisfactory job with the soleing of the plank landings. Care 
should be exercised, particularly just beyond the quarter sections 
towards the ends of the boat, where the bend in the plank is the 
greatest. Insufficient attention is often given to the process of 
soleing or chamfering the plank landings, to such an extent that 
some firms rely on a thread of cotton 
being caulked into the seam to secure 
watertightness. With fastenings sunk 
below the surface of the plank, this 
practice is undesirable, for when the 
cotton swells the strain draws the 
fastenings a still greater distance 
through the plank, the boat is left in 
a weaker condition, and no advantage 
is gained from the point of view of 
watertightness. 

As each plank is worked, the landings 
are well coated with good thick oil-paint. 
Provided the planks are secured in the SECTION 
proper manner, a very good practice is Fic. 66. 
to coat the landings with a composition 
called blair, which is made up of flock 
and Stockholm tar. Messrs. Alfred Holt and Co., of Liverpool, 
take a very keen interest in the construction of lifeboats for 
their vessels, and they insist on blair being used for the purpose 
referred to. — 

One cannot expect to secure larch without knots, although 
when visiting an estate at Ardentinny, Loch Long, the writer 
inspected some timber cut from very tall trees whose branches 
were at a great distance from the ground, and there was hardly a 
knot to be seen where the material was cut, being magnificent 
specimens of the Scotch larch. Unfortunately, the large bulk 
of the material which builders have to handle does possess knots, 
and these must be considered. Planks which have large black- 

_edged knots must be taken out of the boat; but within reason, 
knots can be dealt with by fitting doublings behind them and so 
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arranged as to catch two timbers. These doublings should be 
well bedded in thick white-lead paint and secured by copper 


Fia. 67.—Section showing plank soleing. 


nails clenched over rooves. They must be fitted and secured 
before the planking is completed. (See Fig. 68.) 

Larch is a very good material for planking boats carried on 
vessels engaged in trades which do not take them through the 
tropics. It is resilient and tough, but like wych elm it needs to 
be closely fastened, as there is a tendency to warp. Turpentine 
is obtained from larch, so that the latter possesses certain natural 
qualities which protect the boat from the weather. 
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The larger the tree the more brittle becomes the larch, 
although it will probably have a greater freedom from knots, 
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There is more resilience and strength in a reasonable sized tree, 
although in the very narrow trees there is too much sap and 
the heart wood is not in mature condition. Old boatbuilders 
constructing fishing-boats are always particularly anxious to 
secure “ one-plank trees.” 

Yellow pine and silver fir make very good boats, proyided 
the vessels do not trade in climates of great heat. 

Boats are much lighter when built of these species of wood, 
and they very quickly “ take up ” when placed in the water. 

It is quite unreasonable to expect that material grown in 
northern or temperate climates will stand the extreme heat of 
the tropics. Sufficient experience from ships’ officers and in- 
spectors only goes to strengthen the suggestion, that lifeboats 
carried as a part of the statutory equipment of foreign-going 
vessels whose trade carries them through climates of great heat, 
should be constructed of mahogany or teak, and preferably 
the latter. 

The lifeboats supplied by Messrs. Caird and Co. (now Messrs. 
Harland and Wolff, Ltd.), of Greenock, for vessels owned by the 
Peninsular and Oriental Steam Navigation Co., Ltd., have lasted, 
in many cases, for twenty years, or even a greater length of time. 
These boats are constructed of two thicknesses of mahogany, 
and, it is almost superfluous to add, they were not completed 
under conditions of piecework. 

A specification may be complete in every detail, and drawn up 
with the express purpose of ensuring that the boats are con- 
structed to the highest class, but unless the material has been 
thoroughly seasoned it only results in waste of money and 
energy. 

The view point of the average boatbuilder is somewhat 
limited as to the actual conditions of service of a vessel, 
so far as they influence the life-saving equipment, and it is only 
the ship’s officer or surveyor who comes into contact with the 
difficulties and is able to secure the experience, that enables him 
to express an opinion as to what should be carried out to meet the 
actual requirements. 

The-operation of planking is of the greatest importance, both 
in regard to quality of material and’standard of workmanship, 
and it is hoped in future that greater care will be exercised by 
those employed in the boat yards to prevent, as far as they are 
able, the necessity of a ship’s boat, after it has been in service for. 
three months, being covered on the inside with two or three coats 
of plastic or bitumastic enamel before it can be brought back to 
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a condition of watertightness and fulfil the purpose for which it 
was constructed. 

As soon'as the planking is in a condition to receive the 
timbers, the inside surface is given a good soaking coat of white- 
lead paint (without the application of a disproportionate amount 
of dryers), or boiled linseed oil. 

Timbers. —The regulation distance between the timbers, 
from centre to centre, is six inches. Sufficient reason has already 
been given for the necessity of preserving a high factor of safety 
in regard to scantlings. The comparison between the scantlings 
of boats constructed under Admiralty supervision to a detailed 
specification, and those built to the requirements of the mercantile 
marine, will serve no useful purpose, as the conditions of service 
in the two cases are vastly different.. 

The sizes of the timbers shown in Table XIV. are given on the 
assumption that they are well rounded on the inner surface. 
The section is considerably lightened without reducing the 
strength, and they can be worked into position with less difficulty 
than if the timber maintained a rectangular section. 

The position of the timbers are marked on the planking from 
the indications already given on the hog-piece, also those of the 
rising and the bilge stringer, to enable the sliver pieces between 
them and the timbers to be tacked in their correct position. If 
the gunwale is of the “ box” type, the tapered liner behind the 
sheer strake is also fitted in place. Care is taken to see that all 
doublings are fastened and clenched. The planking is then jn a 
condition to receive the timbers. The timbers at the ends of the 
boat are spaced slightly less than 6 in., to allow for the flare-out 
at the gunwale, and the heels of those which cannot be worked in 
one piece across the middle line are checked into the deadwood, 
as shown in the photograph of Fig. 45. 

Timbers are usually made from American elm, owing to its 
close straight grain and elastic nature. Oak and ash are also 
permitted, but the latter is treated with suspicion by some boat- 
builders as being inclined to rot at the extremities. During the 
period of the war certain substitutes had to be used for the 
approved materials, but after the home timber supply had been 
organised there was little need for use of the substitutes, as far as 
the timbers were concerned. Wych elm of'straight grain was 
occasionally used, and also home-grown English elm, but the latter 
was more trouble than it was worth, since for every timber 
secured in position two were broken and cast out. 

The extra cost of rounding the timbers is very small, as the 


CONSTRUCTION OF CLASS Ia OPEN LIFEBOATS 147 


process is quickly performed with the aid of the spindle machine, 
or by special cutters inserted in the planing machine. A much 
lighter appearance is given to the boat and the full faying surface 
of the timber is preserved. 

Timbers are fitted in one length from gunwale to gunwale. 

The operation of timbering is usually commenced from amid- 
ships, working to the ends, so that those which are broken during 
the operation of bending may possibly be worked in at the 
extremities of the boat. 

The holes are drilled with the bit through the plank landings 
from the inside of the boat, care being taken, especially at the 
turn of the bilge, to keep the bit square to the surface of the plank, 
otherwise the timber fastening will be too close to the landing 
edge. With a {-in. landing there should be no difficulty. The 
nails are inserted in the planks in readiness for the timbers 
when brought from the steam-chest. 

The timber is usually secured at the centre of the hog-piece 
by a galvanised iron nail, and carefully worked towards the gun- 
wale. A fairly heavy hammer is used for holding on when the 
nail is being driven from the outside of the plank. 

Considerable divergence of opinion existed at one time as to 
the most effective means of securing the timbers. 

The common practice in most districts, before the standard 
instructions came into operation, so far as boats for the mercantile 
service were concerned, was to ply the nails over on the inside 
surface of the timber while the latter was soft and pliable. The 
method may be a successful one if the heads of the nails are not 
sunk in below the surface of the plank, but it often occurs that 
before the nail has been completely driven home against the 
plank, the boatbuilder inside the boat has started to ply over the 
nail on the timber, and bends it in the operation, having used the 
same hammer as when holding on to the timber for the insertion 
of the fastenings; this practice is responsible for many split 
planks. Ifthe timber nails are finally punched below the surface 
of the plank they are either bent, or the points lose their 
original grip of the timber, when the latter is in a soft condition. 

The method now in vogue throughout the United Kingdom 
is to clench all the timber fastenings over rooves in a similar 
fashion to the plank securities. The clenching operation, of 
course, cannot be done when the timbers are inserted straight 
_ from the steam-chest, but there should be no need for the “ harden- 
ing up” process as previously explained. 

The method ot “ rooving ” the timber nails has always been 
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considered to be essential for all high-class work, but where no 
governing specification is in operation, it is natural for the 
boatbuilder to take the “ line of least resistance,” and adhere to 
the “ plyed-over ” method of securing the timbers, which saves 
him the cost of copper rooves and a considerable amount of 
labour. 


TABLE XVI. 
PARTICULARS OF CopPpER NAILS AND ROOVES. 
* Diameter of nail. | Diameter Paeneer Thickness 
SWeGe |= : a a ee i, a) yt of roove. in roove. | Of roove. 
Mzpetions of Reyes ‘Millimetres. Inches. Inches, | L.8:G. 

1 Py 300 7°62 43 324 12 
2 + full 284 TAAL 43 324 12 
3 4 *259 6°58 ! 3. ‘276 12 
4 + bare ‘238 6°04 2 2G 12 
5 35 220 5:50 \ 4h "252 13 
6 3; full ‘203 5°16 | 44 *252 13 
7 os bare 180 4:57 | 5 212 15 
8 Py 165 4°19 as 185 15 
9 Py bare 148 3°76 43 "160 16 
10 4 full 134 3°40 38 "160 16 
tl 4 “120 3:05 ie 144 16 
12 4 bare "109 2:77 43 128 17 
13 Py ‘095 | 2°44 3 ‘116 17 


If done properly, as explained previously, the rooving method 
is much to be preferred, but if left in the hands of boys and girls, 
all its advantages vanish, for a bad clench is inferior to a plyed- 
over nail. = 

The timber nails are of a slightly heayier gauge to the plank 
fastenings, and each must have a flat head. Reference should 
be made to Table XIV. for the correct gauge of nails to be 
used. 

Table XVI. gives particulars.of copper nails and rooves, 
showing the appropriate diameter of roove to be used with the 
particular gauge of nail. 

Taking a Class I lifeboat, with dimensions 26-0’ x 8-0’ x 3:25’ 
and 15 strakes of planking, constructed on the clinker prin- 
ciple, it is interesting to note that in addition to the fastenings 
in the combinations of the frame, such as stem, sternpost, dead- 
woods, hog-piece, etc., some five thousand five hundred and 
fifty copper nails with the same number of copper rooves are 
worked in the planking, timbers, gunwales, and stringers. The 
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total weight of copper nails in one boat of these dimensions is 
about 37 to 38 lbs. 

The writer has gathered a few particulars from information 
supplied to him by The Cartsburn Lifeboat Building OCo., 
Greenock, which gives the approximate quantity of copper 
fastenings required in the 26-{t. lifeboat of standard dimensions, 
See Table XVII. 

All reference to cost of production has been carefully avoided. 
The best method of arriving at an estimate should be based on the 
cubic capacity of the boat. Five weeks is a reasonable length 
of time required for the construction of a 26-ft. lifeboat of Class La, 
with two journeymen and one apprentice, working on time rates 
and without overtime. 

TABLE XVII. 


ApproxIMATE NuMBER OF CopPpER FasTenines. Open Liresoat Cuass Ia, 
CLINKER BuILD, 26:0’ 8:0’ X3°25’. 


Gauge. | Length. Where used. N Cae the) Quantity. 


Inches. | Inches. 
10 24 Timbers. 110 : 15 lbs. 
10 2} Garboard, and hood-ends. 137 2 Ibs. 2 ozs. 
10 3-34 | Stringers, risings, and gunwales. 80 3 lbs. 
12 14 Planks. 240 12? lbs. 
12 1 Scarphs. 300 1 Ib. 


Total number = 5550. Total weight = 34 lbs. 


Carvel-built Boats.—An alternative method of planking a 
boat is by working the planks edge to edge, having their surfaces 
flush inside and out, as illustrated in Fig. 55. The majority of 
motor boats and high-class pulling boats are constructed on this 
principle or the double-skin method. 

A “carvel” built boat is stronger than a boat constructed 
on the “clinker” principle. In the first place it is essential to 
use a greater number of moulds, and in the majority of cases, 
they have to be prepared from the faired sections on the scrieve 
board. They are built up as shown in Fig. 70, and as soon as the 
combinations of the frame of the boat are secured together and 
erected, the section moulds are placed in position and well secured 
by fore and aft ribbands placed on the upper edges. 

It will be noticed that the moulds are made to the outside of the 
tumbers. A suitable number of ribbands are fitted fore and aft 
‘from stem to sternpost, which gives the correct form of the boat 
at the inside surface of the planking. 
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The scantlings of the timbers can be reduced without detriment 
to the boat by a4 in., both moulded and sided, from the particulars 
given in Table XIV. 

The timbers are then steamed and bent round to the inside 
ot the fore and aft ribbands and temporarily secured to the latter. 

The outside surface of the timbers and the faying edges of 
the planks are coated with white-lead paint as the work 
progresses. 

Special care must of necessity be exercised in fitting the plank 
edges in order to preserve a watertight joint. In fine work these 
are worked close together, but in heavier boats a slight chamfer 
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Fia.. 69.—Section mould for double- Fia. 70.—Section mould for carvel- 
skin boat. built boat. 


is given to allow for a thread of cotton to be caulked into the 
seam. 

The motor boat in course of construction shown in the 
photograph at Fig. 142 was timbered on this principle. 

The planks are secured to the timbers by copper nails clenched 
over Looves, one row at each edge, care being taken that when the 
nails are driven into the timbers the direction is such that it 
will have the tendency to close the seam. The process of clench- 
ing the fastenings can be completed as each plank is worked. 

The usual precautions which must be observed in planking 
a “clinker” built boat, and already explained ‘in some detail, 
apply to a boat built on the “carvel” principle. With the former 

_the timbers are bent when the boat is. planked, and with the 
latter they are usually bent before the planks are worked. The 
practice varies in different districts, but the writer is inclined to 
think that a fairer boat is produced by the method described. 

As the planks are secured to the timbers, so the ribbands are 
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removed from the moulds. The rubbers are usually fitted direct 
to the timber as shown in Fig. 55. 

Double Skin Boats.—The highest class of motor or pulling 
boats is constructed with two skins, having a waterproof fabric 
between. Provided the material is well seasoned and of suitable 
quality, there is no reason why the lifeboats should not last the 
life of the vessel. 

There are at least two methods of working the planking, but 
other methods will also be referred to when dealing with the con- 
struction of pontoon lifeboats and open lifeboats of Class IT. 

The stronger boat of the two, when built on the double skin 
principle, has the inside and outside strakes of planking running 
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Methods of working the planking of double-skin boats. 


at 45° with the keel, but each in the opposite direction, so that 
the two skins cross each other at right angles. This method is 
illustrated in Fig. 71. 

The second method, shown in Fig. 72, consists of an inner 
skin with strakes of planking running aft at 45° to the keel, and 
an outer skin with strakes running fore and aft as in a “ carvel ” 
built boat. | 

: In both cases waterproof’ linen is worked between the two 
skins. 

Practice varies in different districts throughout the United 
Kingdom. The writer will therefore confine himself to a brief de- 
scription of the method of planking a double-skin boat, constructed 
on the diagonal principle, which has come under his immediate 
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notice in the yards of Messrs. Dickie and Sons, Tarbert, Loch 
Fyne, and Messrs. Caird and Co., Greenock (now Messrs. Harland 
and Wolff, Ltd.). 

Boats with small dimensions (up to 22 or 23 ft. in length) can 
be constructed on the “diagonal” principle, having moulds 
built up as shown in Fig. 70, a description of which has already 
been, given when dealing with “carvel”’ built boats. When it 
comes to boats of larger dimensions, the moulds are made of more 
substantial material, and not of the usual “ mould stuff.” They 
are made to the inside of the timbers, and carefully checked with 
the lines on the floor or scrieve board. 

The ram or frame, t.e. the stem, keel, sternpost, with hog, 
deadwoods, etc., having been erected in position and made to 
plumb the keel-board, with the stem and sternpost outwinding, 
the whole is rigidly secured to prevent any movement during the 
early stages of construction. 

The moulds are then placed in position, plumbed, and set up in 
conformity with the line of keel, stem, and sternpost. The head- 
board is fixed and secured by shores from the overhead structure. 
The moulds, therefore, practically become fixtures, and are not 
removed until the boat is planked, timbered, and gunwales secured. 

Reference should be made to Fig. 69 for an illustration of the 
moulds referred to. 

Now comes the feature of construction where practice differs 
according to the tastes of various builders, but the following 
is considered to be the simplest and best arrangement of planking. 

The moulds being made to the inside of the timbers and fixed 
in position, good stout ribbands are worked fore and aft and let 
into and secured to the moulds, so that the outside surface of the 
ribbands are flush with the edge of the moulds. The necessity 
for stout moulds is, therefore, obvious. 

We now have the longitudinal shape of the boat gies by the 
ribbands. 

It is usually arranged that the deadwoods and aprons are left 
slightly larger than specified, to allow for their being trimmed 
fair with the lines of the boat. 

The timbers are spaced about 9 in. apart, and the scantlings 
equal to those shown in Table XIV. The wider spacing is 
permissible owing to the additional strength received from the 
diagonal planking. They are now steamed, fixed to the hog, and 
clamped to the ribbands until the gunwales are worked. The 
latter are sided and moulded to meet the specification require- 
ments and placed in position. 
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The gunwales may be solid or of the “box” type; if the 
former is fitted, the timbers and inner skin of planking are usually 
checked into the gunwale, with a good capping piece covering the 
gunwale and the upper edges of the outside strakes of planking, 
as shown in Fig. 79 o. 

The planks are now prepared and steamed, while an abundant 
number of small shores are placed at the disposal of the boat- 
builder and within easy reach. 

The inner skin is first dealt with; these planks are worked 
diagonally at an angle of 45° from the line of keel. The upper 
ends lie aft, they are worked in one length from keel to gunwale. 
The inside surface is planed before working so that a slight touch 
up with a “ flat scrape ” is all that is necessary to obtain a good 
inside surface on the completion of the boat. 

As the planks are worked they are secured to the hog, gun- 
_ wales, deadwoods, and aprons, with 1}-in. spikes, sufficient to 
keep the planks in position, until the outer skin is fitted. 

The inner skin having been completed, a slight chintz of boat- 
cotton is worked in each seam in way of the hog, aprons, and 

deadwoods, this precaution being considered essential for 
watertightness. 

The outer surface of inner skin is then coated with good white- 
lead paint and waterproof linen stretched thereon. 

The operation of working the owler skin is commenced and 
performed in the same manner as the inner skin, except that 
the planks lie forward. 

The short shores referred to previously are used for keeping 
the planks in their correct position before fastening. 

The two skins are fastened together with copper nails clenched 
over rooves, the disposition of the latter being ascertained before 
the planking is commenced. The securities are completed as the 
outer skin is worked, being lined off by the person responsible 
for the boat. The outer skin is fastened to the hog, apron, 
stem, sternpost, and deadwoods with spikes or brass screws, 
and to the gunwale and hog-piece by clenched nails. Figs. 73 
and 74 show the general arrangement of securities in way of 
the keel and apron of a boat constructed on the “ diagonal” 
principle. . 

From four to six floors cut from material grown to shape are 
usually fitted in the large pulling boats. 

Throughout the operation of working the two skins particular 
“care should be exercised to avoid “ puffing”’ or “ holidays,” 1.e. 
there must be a perfect fit between the two faying surfaces. 
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The boat at this particular period of construction appears to 
be in a condition of chaos, with shores inside, outside, and on top. 
These are now all removed, and the boat canted in preparation 
for dressing or cleaning-off the outside. 

When working with mahogany or teak a slight countersink 
is made in the plank to receive the fastenings with the aid of the 
special “bit” or “ guller,” and provided the tool is in the hands 
of a competent boatbuilder, the nails can be driven home without 
disfiguring the plank by using the heavy type of boss punch or 
* dolly.” 

It may be necessary to harden up the fastenings at the stem, 
-sternpost, or heel seams, and the latter are finally caulked with 
boat-cotton and puttied by means of a “ putty stick” which is 
shaped like an ordinary sharpened pencil; the seams are thus 
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well filled and the work more efficiently completed than if the 
ordinary putty knife were used. 

The foregoing remarks briefly describe the operation 
of planking a “double skin” boat, and as previously stated, 
different districts have varied methods or practices, but the details 
referred to are generally adhered to on the Clyde. 

Rising.—Having described the methods adopted during the 
construction of the frame, and the skin or planking of an ordinary 
pulling boat of Class I, attention will now be given to the various 
details associated with the internal fittings. 

‘The “rising,” or “ wearing,” is the upper stringer which runs 
fore and aft from the stem to the sternpost apron, forming a seating 
for the ends of the thwarts and acting as a longitudinal stiffener 
to the timbers, distributing the stresses which come upon the 
thwarts from the oarsmen or mast. 

The material is usually of American elm or pitch pine. Larch 
is unsuitable unless quite free from knots. It is fitted in one 
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length. Between the timbers and planking tapered liners are 
secured, which provide a solid bearing for the fastenings. 

The rising is secured at every timber and to the planking by 
copper nails clenched over rooves and worked in reel fashion. 

The scantlings should not be less than 1 in. in thickness, to 
provide a proper bearing for the ends of the thwarts and their 
securities, and not less than 3 in. in width. 

The back of the rising, or faying surface to the timbers, should 
be painted before being secured in position. = 

If reference is made to Table XVIII. the rising can always 
be estimated to its correct position in relation to the gunwale, 
which will allow the thwarts to be fixed at the standard depth 
below the capping-piece or gunwale, and the securities of the 
thwart knees will then centre the rubber and gunwale. 

The position of the rising is illustrated in Figs. 87 and 88. 

Thwarts.—The number of thwarts in a pulling boat is governed 
by its length, and in accordance with the following particulars :— 


Length of lifeboat. ‘ Number of thwarts. 
PSit.and tinder =. . . ; 
19, 20, 21, 22, 23 and 24 ft. . 
25, 26, 27 and 28 ft. . 

29 and 30 ft. 


AD OP 


In order to keep the weight of persons down as low as possible 
in the boat, and yet not too low to make it difficult to use the 
oars, the following depths from the top of the gunwale to the 
upper surface of the thwarts, have now become the standard 
dimensions to which most boatbuilders are working, viz. :— 


Distance from top 
of gunwale to top 


Length of boat. of thwart. 
golt.“to 30 ft. (inclusive) a. —.) + — dd—in. 
93 ft. to 25 ft. —_,, CA rere cs 
16 ft. to 22 ft. 94 ik «Pe er AE |) 


As soon as the rising is secured and the keelson placed in 
position the thwarts are cut to length, planed both sides, and 
attached to the rising. The scantlings vary from 9” <1?” in a 
30-ft. boat to 8” x14” in a 16-ft. boat. The thwart.in way of the 
mast hasp is increased so that its width at centre is not less than 
that given in Table XIV. 

The materials used are pitch pine, red pine, Baltic redwood, and 
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teak. Canadian elm is sometimes specified in good class work, 
and is generally supplied for Admiralty pulling boats. Good 
quality is essential. Larch is not considered suitable for the 
purpose of thwarts. The nature of the wood is to warp unless 
securely fastened throughout its length, and usually the timber 
is too narrow to allow the full breadth of thwart to be cut without 
running into sap wood. Scotch fir and white pine should be 
discarded ; the Jatter, as it is used in the north, is not the American 
white pine, but only the common spruce, and should be specially 
avoided as it quickly splits when exposed to the weather and 
easily rubs up into splinters. 

When the unsupported length of the thwart exceeds five feet, 
a stanchion or pillar is fitted at the centre, attached to the top of 
the keelson and secured to the underside of the thwart, not 
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simply by nails driven in on the bevel, but by proper cleat pieces, 
as shown in Fig. 75. 

Further support is given to the thwarts in lifeboats fitted 
with buoyancy tanks, by the tank cleading. Immediately under 
the thwarts, solid pieces of wood 3 in. in thickness, which form 
a part of the tank cleading, are permanently secured to the 
thwart and edge strip or bilge stringer. 

The thwarts are secured to the rising by at least two screws 
at each end. 

Some boatbuilders prefer to take a dovetail check out of the 
rising to secure lateral as well as vertical support. In this case 
the rising should be increased in depth accordingly. 

A beading is sometimes given to the edges of the thwarts, as it 
presents a better finish and gives a lighter appearance to the boat. 
The edges of the thwarts in any case must be rounded, and the 
operation of beading takes very little, it any, extra labour. 

With reference to the thwarts of a “square-stern”’ boat, 
the same regard should be paid to the number approved to be 
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fitted in accordance with the length of the boat. The stern-sheets 
are of greater length than the usual distance between the thwarts, 
and as the stern seat is very wide to allow the gangboard to be 
fitted so as to take the lifting-hook, one of the thwarts, which 
is included in the regulation number, is fitted under the seat, 
with the usual single knee. The rising is fitted from stem 
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Fic. '76.—Method of fitting benches in a ‘‘square-stern”’ boat. 


apron to transom, and secured at every timber. The gang- 
board aft is fitted in a similar way to a double-bowed boat, 
the upper surface being kept flush with the stern benches by 
recessing the gangboard over the thwart and securing the two 
together with three screw bolts. 5 

In a Class III. boat, where it is not necessary to fit side 
seats forward of the second thwart from aft, the after thwart 
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is usually let into the rising to allow for the fitting of the after 
side seats. In the same type of boat, z.e. an ordinary open 
pulling boat without buoyancy air-cases, it is invariably necessary 
to fit side seats to provide for the full accommodation, but in 
a “jolly” boat, which does not form part of the life-saving 
equipment of a vessel, and where side seats are not fitted, it is 
either necessary to increase the depth of the knees by an inch 
beyond the dimensions shown in Table XVIII., or to lift the 
rising one inch. 

Fig. 76 illustrates the method of fitting the benches and after 
thwart in a boat with a square stern. 

The fitting of a simple vertical tie board from timber to timber, 
under the stern benches, is more ornamental than useful, and 
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should be avoided, as there is little or no support given to the 
lifting-hook. 

Quarter knees are fitted between the gunwales and the cross-piece 
attached to the transom of a square-stern boat. The arrangement 
is illustrated -in Fig. 77. These require very careful fitting and 
must be cut from selected material grown to shape. A check is 
taken out of the cross-piece, and sometimes also from the gunwale, 
to prevent movement and to increase the efficiency of the security. 
The fastenings are of stout copper rod clenched over washers. 

The stem and sternpost knees are fitted to strengthen and 
protect the gunwale and upper strake, but unless they are sub- 
stantially secured they only become useful for ornamentation. 

Gunwales.—The consensus of opinion among boatbuilders in 
regard to the most satisfactory type of gunwale leaves no doubt 
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in the minds of practical men that the “box” form is the 
strongest means of construction for all types of boats. | 

The general arrangement of such a gunwale is shown in 
Fig. 79 A. ; 

It will be noticed that the timbers are carried up to the upper 
edge of the imner gunwale or ‘“ inwale,” and sheer strake. 

Before timbering, a hard wood filling piece is fitted between the 
sheer strake and the timbers, fore and aft, tapering from the full 
thickness at the lower edge to half the thickness of the binding 
strake at the upper edge. By tapering this filling piece, the 
fairness of form is maintained in the boat. The effect of fitting 
a filling piece of parallel section has the tendency to throw the 
gunwale outboard, which gives an unsightly appearance to the 
experienced eye. 

The inner gunwale is usually of American rock elm, varying 
from 24 in. to 3} in. moulded, and 1 in. sided, and is fitted in one 
piece from stem to sternpost apron. 

The upper or sheer strake is not less in thickness than $ in. 
greater than the planking. The breadth is arranged to suit the 
position of the rubber to enable the throat bolts connecting the 
thwart knees to be fitted well down towards the side benches. 
These breadths can be secured by reference to Table XVIIi., and 
‘should be continued. for about two-thirds the length of the boat, 
gradually tapering towards the ends. 

The inner gunwale and sheer strake are secured to every 
timber by copper nails, clenched over rooves, and placed in “reel” - 
fashion. 

Care should be taken before fitting the combinations of a 
“box” gunwale to see that all faying surfaces and heads of 
timbers are well coated with white-lead paint. 

Solid chocks of hard wood are fitted between the timbers in way 
of the thwart knees, breast-hooks, and crutches, so that between 
the sheer strake and inwale, with the exception of these chocks 
and the capping piece, there is left an open space which ventilates 
the gunwale. 

These chocks should be of selected hard wood, free from 
sapwood, and well secured in position. Odd pieces of material 
lying about the boat-yard should be discarded, as the writer has 
repeatedly seen evidence of timbers rotting at their heads and 
running down to the bilge, resulting from the use of unsuitable 
material, and there was no alternative but to rip the timbers out, 
which is a difficult operation in boats fitted with a “box” 
gunwale, and one which does the planking very little good. 
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Fic. 79.—Method of forming and securing gunwales. 


A, “ box” gunwale. ; B, solid gunwale. 
C, solid gunwale with capping. D, alternative methcd. 
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Some shipowners prefer the open “ box” gunwale, 7.e. the 
omission of a capping piece. Such an arrangement has the 
advantage of providing a good hand-hold for gaining access into 
the boat from the water, but it leaves the end grain of the timber 
heads exposed to the weather, which is considered a disadvantage. 
In good-class wooden sailing vessels all exposed end grain of 
stem and sternpost heads, bulwark stanchions, etc., are covered 

c with sheet lead. 

The standard practice in most districts is to fit a capping-piece 
about in. in thickness for the full length of the gunwale,; and well 
secured to the inner gunwale and sheer strake by brass screws. 
It is usually fitted in two lengths in large pulling boats, and if the 
boatbuilder steams the material and directly bends the capping- 
piece into position, he is asking for trouble. 

In most yards an iron mould made from a channel bar is used 
for bending the capping-pieces after steaming, which are wedged 
in this position for aday or two. The material is then in a con- 
dition to be easily worked, and proper fastenings can be inserted, 
otherwise, if steamed and worked immediately, the builder 
is in such a desperate hurry to get the capping bent at the ends, 
that the stress on the material is too great, and if it does not 

a split about six feet from the ends during the operation of bend- 
ing, it eventually may do so after six weeks of exposure to the 
weather. 

Provided the inner gunwale and the sheer strake are not 
touched when making provision for the insertion of the crutches 
through the capping-piece and chocks between the timbers, it seems 
unnecessary to fit cheek pieces to the “ box ” gunwale in way of the 
crutches. A good stout plate should nevertheless be fitted on the 
face of the capping-piece, secured with four stout screws, and not 
the usual fitting, about 2 in. in length and 1} in. in width, which 
is sometimes fastened with two French nails. 

There is a saving of material in working the “ box” gunwale 
in comparison with the “ solid ” gunwale, and when the employees 
become accustomed to the method it does not cost more than 
thirty shillings extra in a 26-ft. lifeboat. 

An alternative method of forming this gunwale is shown in 
Fig. 79 p, which the writer is inclined to consider as a “‘ mongrel ” 
type. It is neither the solid nor the box form, and possesses the 
disadvantage of leaving the upper seams exposed to the weather, 
and eventually water may find its way between, giving an 
opportunity for the timber heads, which cannot be seen, of 
becoming affected with wet rot. 

M 
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This method is not recommended, and is considered inferior 
to the ordinary and “ open” type of “ box” gunwale. 

The solid gunwale is usually fitted in pulling boats of 23 ft. in 
length and below. Fig. 79a illustrates the details of this combina- 
tion. The timbers form no connection with the gunwale. They 
are each cut short to allow the solid gunwale to have a full faying 
surface on the sheer-strake. 

The box gunwale is more resilient than the solid gunwale, 
and transmits the stresses through the timbers, and are then 
equally distributed over the hull. This question is of consider- 
able importance where boats are launched from davits situated at a 
considerable height from the water, and the possibility of the boat 
coming in violent contact with the ship’s side during the operation 
of lowering. 

Numerous cases have occurred, especially when the thwart 
knees were not secured to the rubbers, where the boats have 
bumped into the shell-plating or obstructions on the side of the 
vessel, and the solid gunwale having no contact or security with 
the timbers, caused the upper strake to split, and immediately the 
gunwale became useless. The photograph shown in Fig. 107 is an 
illustration of what actually occurred to a ship’s boat when being 
lowered ina hurry under difficult circumstances. ‘The upper 
strake split in the manner described, and the gunwales were, 
therefore, of little use, consequently the breast-hooks were broken 
and the whole of one side of the boat came away from the 
apron. 

It is a waste of the reader’s time to make any further com- 
parison between the two types of gunwales under review. For 
any type of open pulling boat which forms a part of the statutory 
equipment of a vessel, the solid gunwale is considered a dangerous 
fitting. The writer may have been unfortunate in his experience, 
but sufficient has been seen by him from actual results to make: 
him express definite views on the subject. 

Solid gunwales are fitted in one piece, care being taken to 
obtain the correct bevels of the upper strake, to allow the upper 
surface of the gunwale to lie in a horizontal plane. It is usual 
to steam the gunwale and clamp it round the outside of the 
upper strake overnight, in readiness to secure in place the 
next day. 

There are two common methods of ending the gunwales at the 
_apron, as illustrated in Figs. 80 and 81. 

The first method shows the end of the gunwale cut off with a 
square butt and checked into the apron. The second method 
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provides for the end of the gunwale to be cut at a bevel to suit the 
back of the apron. There is little to choose between the two 
practices, it being a matter of mdividual taste; but that shown 
at Fig. 80 has the advantage, that when the gunwale receives a 
bump, the effect is felt on the apron and not on the upper strake, 
which is worth considering when a solid gunwale is fitted. 

A rowlock was originally meant to be a row-lock, and cut out 
of the upper or wash strake to take the oar, and when the boat was - 
under sail the rowlocks were filled in with portable poppets and 
attached to the boat with lanyards. Rowlocks are not often 
seen in pulling boats for the mercantile service, having been 
replaced by crutches, and the latter are now generally referred to 


as rowlocks. 
Provision must be made for the loss of strength in the solid 


Fia. 80. Fie. 81. 
Plans of ending solid gunwale at apron. 


gunwale, in way of the crutch holes, by fitting check pieces about 
10 in. in length and the full breadth of the gunwale, well secured 
to the gunwale and upper strake by copper fastenings clenched 
over rooves and screws, as indicated in Fig. 82. 

The depth of the gunwale is not sufficient to adequately 
support the shank of the crutch, which makes it necessary to fit 
toe cleats, immediately below the gunwale, as shown in Fig. 82. 
Each crutch is well secured by a chain lanyard to the boat. 

The crutch holes, after being drilled, are burnt out with a hot 
round bar of iron; this prevents the wood from swelling and 
allows the crutch to be always inserted without difficulty. 

The material of the solid gunwale may be of American elm, 

-oak, or ash, and it is well secured with at least four clenched . 
fastenings between each pair of thwart knees. 

An improvement can be made on the solid gunwale by 
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checking in the timbers through the full depth of gunwale, or 
by the method shown in Fig. 79 c, and covering the timbers, etc., , 
with a capping piece. This is a very satisfactory job, but entails 
a great amount of labour. 

The recommendations of the Board of Trade are, that all open 
wooden lifeboats of Classes Ia and IIa, 24 ft. in length and over, 
should be fitted with gunwales of the “ box ” type. 

However, something more than “‘ recommendations ” should be 
given to firms in open competition one with the other. The 


BH 


CHEEK Precé Tt 7 
= @ of Ho 2 


ae 


—= ‘ * 
= GUNVWALE_ Sh 2 OL. 
C) 


PLAN -—- 
Fic. 82.—Method of fitting gunwale cheek pieces and toe cleats. 


specification in all cases should be very definite in every detail, 
otherwise too much latitude is given to the individual surveyor ; 
and if the latter is keen and interested in the work, the firms 
are kept up to the highest standard of workmanship. This is 
not fair to other firms who are allowed to slip recommendations 
which are not binding. 

Side Benches and Lower Seats.—The side benches in a 
Class Ia lifeboat, which form the cover for the buoyancy air- 
tanks, are used as side seats, and become a permanent part of the 
structure. Opportunity is taken to utilise the side benches as a 
means of providing longitudinal strength, they are therefore fitted 
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in as long lengths as the breadth of the material will allow. It is 
usual to secure these lengths in one breadth. The material may 
be of pitch pine, yellow pine, teak, or red pine. Cypress quickly 
shrinks ; Oregon pine, when cut into small scantlings splits and 
opens out with the effect of warm weather unless coated with 
oil immediately after working. Good results have been secured 
from the use of well-seasoned Californian redwood, but it has 
the disadvantage of showing every impression made on its 
surface. 

Sufficient experience has been gained with the use of white 
pine and Scotch fir during the period of the European war, when 
timber substitutes were permissible, to recommend that these 
materials are unsuitable for the purpose. 

The common method recently was to scarph—or to make an 
attempt at scarphing—the side seats with the thwarts. They 
are now fitted in continuous lengths above the thwarts and run 
from stem to sternpost apron. 

The “deck” ends are worked from the first thwart to the 
stem, and from the last thwart to the sternpost. The centre por- 
tion, or gangboard, is made of the same material and scantlings 
as the thwarts. A common practice is to slightly check it over 
the thwart and well connect it to a ledge chock attached to the 
apron, a cross-piece let into the rising and bolted to the thwart. 
This provides a rigid connection for the securities of the lifting- 
hooks, which is such an important factor with a lifeboat filled . 
with a crowd of passengers, probably numbering fifty, and 
swinging in mid-air at a distance of thirty feet above the 
water. 

Fig. 83 illustrates the method of fitting the gangboard and 
“deck ’’ ends. 

Where double knees are fitted, the lower palm connecting bolts 
efficiently secure the side benches to the thwarts, but in the 
case of single knees, it is usual to arrange the butts of the side 
benches well clear of the knees and bolt the former to the 
thwarts. 

To provide the proper seating accommodation for the total 
number of persons assigned, it is necessary in lifeboats of 21 ft. 
in length and upwards, to fit lower cross seats. These are made - 
portable, so.as to permit wounded persons being placed at the 
bottom of the boat, if necessary. 

_ Lower seats serve a double purpose and can be used as 
stretchers. The supports are made out of English elm or other 
suitable hard wood, about 1 in. to 1} in. in thickness, and secured 
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by screws from the inside of the tank cleading, and supported 
by a vertical strut, as shown in Fig. 84. 
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Fic. 84.—Details of lower cross-seats. 


The position of the cross-seats should be kept as low as possible, 
consistent with a limiting height for sitting and maintaining an 
easy stretch for the rowers. 
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Thwart Knees.—The thwart knees are now usually made of 
wrought iron, owing to the difficulty of securing a continuous 
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Fie. 85.—Double wooden knees. Fic. 86.—Single iron palm knee. 


supply of wood knees, which must be cut from material grown to 
shape. 

Larch roots make good knees for the small type of pulling 
boats. English elm and oak knees must be secured from well- 
seasoned wood, giving a proper crook, and sided to 1} in., other- ) 
wise they are of little use and quickly split from the effects of 
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the weather. The securities must be of copper or galvanised 
iron with good clenches on rooves or washers. Wire nails are not 
permitted for the purpose of security. . 

Where double wooden knees are fitted, it is usual to secure a 
pad piece, or chock, between the knees, as illustrated in Fig. 85, 
tapering off to nothing at the toe and heel of each knee. This 
method adds strength and support to the knees, and is certainly 
an improvement to the ordinary type of wooden knee. 

The scantlings of knees are detailed in Tables XIV. and XVIII. 

The usual practice is to fit wrought-iron knees. Jumped or 


Fic. 87.—Half section of Class Ia lifeboat. 


welded knees are not permitted, they should be of substantial - 


section with at least 1} in. of material at the throat. The fasten- 
ings are arranged so as to obtain the greatest amount of security 
in co-operation with the combinations in way of the gunwale ;-nut 
and screw bolts are usually fitted for the purpose, the upright arm 


having one security through the centre of the gunwale, timber, - 


or chock, and upper strake, and another through the hardwood 
chock, binding strake, and rubber, the nuts being on the upper 
arm of the iron knee with the bolts lightly clenched over the 
nuts. The securities in the horizontal arm attached to the side 
benches or thwarts are generally three in number, the centre one 
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being a stout screw, and the other two, ordinary nut and screw __ 
bolts ; but in this case the nuts are placed on the underside of +he™ 
thwart and screwed up on stout washers, with the points of the 
bolts slightly clenched over the nuts. If the nuts were secured 

on the horizontal arm of the knee, they would be a source of 
danger to men running along the side benches, and tend to throw 
them overboard. It is usual to fit a protecting strip of wood, or 
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Fia. 88.—Method of fitting thwart knees and side benches. 


listing, attached to the thwart, to keep the buoyancy air-cases off 
the nuts. 

Fig. 88 shows the details of the securities for iron knees of the 
ordinary pattern. 

Table XVIII. has been drawn up to simplify the work of the 
boatbuilder and smith ; if the various dimensions are adhered to, 
the combinations in way of the gunwale will be so placed as to 
always allow the securities to coincide with the holes already 
drilled by the smith in the thwart knee. It often prevents the 
bolts being inserted at a great bevel, or missing the rubber 
altogether, and necessitating the bolt being secured to the binding 
or upper strake. 

Single knees are permissible in boats of 24 ft. in length and 
under, but it is the general impression among boatbuilders and 
others that this is a very prominent weakness in the present 
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instructions, and that double knees should be fitted to the thwarts 
of all boats, particularly in way of the securing gripes, in fact, this 
has become the unalterable practice of most firms of repute. 


TABLE XVIII, 


Dimensions oF IRon THwart KNEES, ETC., FOR OPEN Boats or Crassxs I 
AND III, 


To be read in conjunction with Fig. 89. 
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Notr.—If sufficient seating accommodation is obtained without fitting side 
benches in Class III. boats, then the depth of knees at “A” must be increased 
one inch. 


Solid hardwood chocks are fitted behind the knees. These are 
arranged to grip two timbers, whether the knees-are single or 
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double, so as to be of some substantial support to the com- 
binations. 

When single knees are fitted the scantlings are increased. 

A concession has recently been granted to fit knees of convex 


iron, § in. in thickness, in boats of 24 ft. in length and under. No 
reason is seen for lowering the standard in this respect. This 
practice was never seen by the author in yards of good boat- 
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Fic. 90.—Details of Hornby’s patent knee. (No. 10,754.) 


builders, but it naturally follows that the competing firms will 
be guided by the minimum standard. 

All iron thwart knees must be galvanised. 

In lieu of the double iron knees, a-special type of wrought- 
iron single knee having double palms, is sometimes fitted. The 
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upper or vertical arm is hooked over and well fitted to the gunwale 
and sheer strake. The horizontal arm has double palms which 
are secured to the thwart. An illustration of the arrangement 
is shown in Fig. 86. 

To provide efficient securities for the reasons previously given, 
these double palm knees should be so designed as to allow one 
of the bolts to pass through the rubber. There is certainly a 
saving of weight with this type of knee, but not very much 
advantage is gained in cost. The greatest care has to be exercised 
in making each knee fit at the gunwale at the particular thwart, 
to prevent the necessity of fitting filling pieces. 

A very efficient type of single knee having double palms, is 
that which has been patented by Mr. Hornby, of Seacombe, near 

Liverpool, the details of 


ahh is (7 A which are given in Fig. 90. 
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the knee and the approved 
convex pattern is very 
marked. 

Breasthooks and Floors. 
—Reference has already 
been made to the neces- 
sity of providing efficient 
combinations at the ends 

s of boats to meet the 
Fic, 91.—Plan of upper breasthook. heavy stresses which come 
upon them from the lift- 
ing-hooks, ete. Stout breasthooks must be fitted at the aprons 
and gunwale ends; the securities of which are similar to those 
of the thwart knees, having a throat bolt which passes through 
to the face of the stem or sternpost. (See Fig. 91.) 

When made of wrought iron, the breasthook should be of 
substantial thickness and not less than 1} in. at the throat. 
The use of cope iron should be entirely avoided. 

Wooden breasthooks are cut from material grown to sbape. 

Lifeboats over 24 ft. in length must be fitted with an upper 
and a lower breasthook, both at the stem and the sternpost. 

When the lifeboats are lifted from near the ends, as with the 
Welin davits, a lower breasthook,- or deep floor, is essential in 
all boats, irrespective of length. : 

This lower breasthook is fitted midway between the deadwood 
and apron scarph and the upper breasthook, and is usually 
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incorporated with the ending of the bilge stringer. Chocks being 
fitted between the timbers in way of the iron breasthook. (See 
Fig. 92.) 

“The writer has a preference for a good stout wooden breasthook. 
with a throat bolt well secured to the face of the stem or sternpost, 
and having arms of sufficient length to allow for through fasten- 
ings at two of. the timbers, on each side of the boat. In this 
case the breasthook is checked over the timbers and just touches, 
but does not unduly bear hard on the planking, the full bearing 
being taken by the timbers. Care must be taken to fit wedge- 
shaped liners, or filling pieces, behind the timbers in way of the 
breasthook to prevent the planks being drawn at their centre 
and splitting. 

The fitting of floors at the ends of a boat depends on the type 


Tic. 92.— Plan of iron lower breasthook. Fic. 93.—Plan of wooden lower 
breasthook. 


and position of the lifting-hooks. Provided the timbers have been 
checked into the deadwood, it is usually only necessary to fit | 
one deep floor at each end of the boat, near the lifting-hooks, 
checked over the keelson and incorporated with the timbers. 

When the timbers are not checked into the deadwood some 
specifications insist on floors being fitted at every third timber 
which does not cross the deadwood or hog. 

The working conditions of the smaller type of coasting 
steamer, particularly in regard to trawlers, make it necessary 


for their boats to be constructed on lines which are suitable to their 


requirements, and it is usual to fit a heavier form of hog and 
dispense with the keelson, as the latter would interfere with the 
usefulness of the boat. Good stout floors are fitted at the ends, as 
the boats are usually lifted on board with a wire sling. 

Rubbers and Anti-fouling Arrangements.—Rubbers are usually 
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made from American elm or oak, in half-round or pear-shaped 
section, and extend in one piece for the full length of the boat, 
being secured to alternate timbers with copper nails clenched 
over rooves. 

The feature of these rubbers is not only to form a protection 
to the gunwale, but an excellent longitudinal stiffener is provides 
when associated with the thwart knee securities. 

It is considered that it would be an advantage to the boat to 
increase the scantlings of the binding strake, owing to the number 
of heavy fastenings which pass through it when securing the 
life-line rmgs and. rubbers. 

Where boats are not fitted with a rope fender or outside cork 
buoyancy, the lower edges of the planks of clinker-built boats, 
from the binding strake down to the turn of the bilge (usually 
about the fifth plank below), are fitted with tapered filling pieces, 
for a distance amidships, equal to one-half the length of the — 
boat. Vertical rubbing pieces may be fitted if desired, but 
the usual practice is to fit the horizontal strips and secured to 
the timbers. 

The purpose of these filling pieces is to protect the plank edges 
and landings from damage, should the boat come into contact 
with the ship’s side when being lowered overbcard. 

Care should be exercised in fitting rubbing strips to give 
them a neat rounded section in order to preserve a finished 
appearance on the plank edges. 

Bilge rails are not required to be fitted by the standard 
regulations issued by the Board of Trade, but they provide an 
excellent handhold for persons struggling in the water, and should 
the lifeboat be capsized, they become a ready means of assistance. 
The details of fitting the rail below the turn of the bilge is shown 
in Figs. 94 B and c. 

The position of the rail at the bilge should be such as not to 
foul the ship’s side when the boat is lowered. 

{t is secured to the planking and alternate timbers hy stout 
screws, care being exercised to prevent the fastenings from 
piercing the full thickness of timber. 

The Peninsular and Oriental Steam Navigation Co., Ltd., in 
their double-skin lifeboats, have an wpper hand-rail, or jackstay, 
fitted at the gunwale. The arrangement is illustrated in Figs.79 c 
and 94 A. The life-lines are secured to the gunwale rail. The 
relative positions, of the bilge rail, life-lines, and gunwale rail, 
provide every facility for persons obtaining access into the boat 
from the water. This has been a standard practice with Messrs. 
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Caird and Co. for many years, and is a considerable improvement 
on the arrangements usually fitted in ships’ boats. 

An efficient form of protection to the transom and plank 
endings in a “square stern” boat is given by the fitting of 
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A, plan of jackstay or gunwale rail. 
B. plan of bilge rail. 

C, section of bilge rail. 

D, method of fitting life-line rings. 


| quarter badges, illustrated at Fig. 78. They are made of hard- 


wood and secured to the fashion-piece, gunwale, planking, and 
rubber. 


The necessity for the provision of rope fenders in all lifeboats 
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is obvious to persons who have had any practical experience in 
the operation of launching boats under difficult circumstances. 


METAL SCREW fYES 


SECTION 
Fia. 95.—Coir rope fender fitted to modified Class ITa lifeboat. 


Hand fenders are considered very objectionable, and in all 
probability would be found missing when required. 

A 7-in. rope fender 
would certainly limit 
the risk of damage to 
the hull of a boat if 
efficiently secured im- 
6 3sreanp mediately under the 
fore Fenner Tabber. 

These fenders 
should be yielding and 
resilient, and if coir is 
used it should consist 
of long strands as a 
rule, unlaid, but 
marled to the neces- 
sary diameter, and in 
no case should the fen- 

SECTION der be less than 4 in. 

Fic. 96.—Rope fender to motor boat. Coir rope is made 

from the fibres of the 

cocoanut tree, is much lighter than ae ordinary hemp rope, and 
about equal in strength. 

Fig. 95 shows the method of Rian coir rope fenders to the 
modified Class ILA lifeboats. 
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Another method sometimes adopted as a means of protecting 
motor boats is illustrated by Fig. 96, and consists of a number 
of strands of rope made up to the required diameter, secured to 
the timbers by strong wire. 

Pudding fenders are made up from old rope, unlaid and served 
with spunyarn to about 6 in. in diameter, covered with canvas 
and painted, or with rope matting. Fig. 97 illustrates the 
method of securing these fenders. The puddings and the life- 
lines are attached to a coir rope from 4 to 7in. The measurement 
of the rope is taken around its circumference. 

It is essential that the loops of the life-lines should be kept 
parallel to the L.W.L. 

There is a diversity of opinion as to the relative value of the 
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Fria. 97.—Pudding fenders and life-lines. 


pudding fender as compared with the ordinary coir rope. When 
the boat comes into violent contact with the ship’s side the 
stress is partially taken by the pudding fender, but transmitted 
to one particular portion of the gunwale combination, whereas 
it is considered that with a large continuous rope fender, the 
stresses would be distributed over a wider area and local damage 
would be avoided. 

The writer’s experience is that the puddings very quickly 
get damaged and need constant attention and repairs. 

When lifeboats are lifted at the ends by the Welin quadrant 
type of davit bracket, also the Martin or McKachnie patterns, it is 
necessary to substitute two thicknesses of reinforced rope, in lieu of 
the pudding fenders at the stem and sternpost, to allow for 
sufficient clearance at the davit frame. 

| N 


178 SHIPS’ BOATS 


The Board of Trade have recently issued a circular, No. 1606, 
recommending that where dangerous fittings are already fitted 
on existing ships below the boat positions, action must be taken 
to modify these projections, or fit special fore and aft coir fenders 
not less than 4 in. in diameter, and secured under the rubbers 
of the boats. In addition, three vertical rubbers are to be fitted 
amidships made up of hemp rope, tapering from 3 to 12 in. in 
circumference, the thickest portion of the rubber protecting the 
bilge of the boat adjacent to the ship’s side. These midship 
rubbers are to be secured from gunwale to gunwale. 

Ample protection is thus provided when the boat is being 
lowered from a vessel having an adverse list, and to meet the 
contingency when it is thrown against the ship’s side by a 
heavy sea when afloat. 

Tank Cleading.—The front casing which encloses the buoyancy 
air-tanks is worked in short gates between the thwarts, as illus- 
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trated in Fig. 98, and made up of narrow “ veed ” pine of 4 in. 
to g in. thick. Good stout clamps are fitted to the portable 
portions of the casing to enable the tanks to be periodically 
inspected without damaging the cleading. 

Solid supports at least # in. in thickness are fitted under the 
thwarts, and secured in place in such a manner as to be of some 
substantial help to relieve the weight on the thwart. 

The cleading is held in position by an inner and an outer strip 
of wood running fore and aft at its lower edge. Some firms 
utilise the bilge stringer for this purpose. Consequently, the 
stringer is fitted in such a position as to give the minimum 
amount of support to the bilge. A portable securing strip, 
made of teak or other suitable hard wood, and rounded at 
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its upper edge, checked at the thwarts and butted at their centres, 
holds the upper edge of the cleading securely in position, gives 
a neat finish to the boat, and provides the quickest means for 
removing the buoyancy air-tanks without damaging the cleading. 
The cleading front is kept flush with the side benches by the 
fitting of an inner upper ledge. The portable securing strip is 
attached to the side benches with button-headed brass screws. 

To provide for easy withdrawal between the solid supports 
under the thwarts, buoyancy air-tanks should not be more than 
3 ft. 6 in. in length.’ 

Attention must be paid to the method of fitting the cleading 
in the stern and head sheets, in its relation to the floor-boards, to 
enable the former to be easily removed without difficulty. 

The whole of the arrangements should be of a substantial 
character, to enable the buoyancy tanks to be inspected and the 
planking behind periodically painted. 

Some form of protection is given to the air-cases from the 
copper clenched nails in the timbers by securing their wooden 
strips to the face of the timbers as shown in Fig. 89. 

Rudder and Steering Arrangements.—It would almost appear 
superfluous to state that the rudder should be of ample strength 
and suitable in. form, but experience proves the necessity of 
inserting full particulars in the specifications. 

The material must be of a tenacious character, not easily split, 
with a thickness varying from 1 in. tol} in. English elm serves 
the purpose as well as any wood. The rudder is worked in one 
piece, the lower edge being protected with a toe piece and secured 
by spikes. The upper portion is strengthened by cheek pieces, at 
least ? in. in thickness, carried down below the upper pintle, and 
worked with an oval section. 

Fig. 99 shows the rudder attached to a 26-ft. lifeboat of 
Class Ia, and Fig. 100 illustrates the type of rudder fitted to an 
18-ft. dinghy. 

The cheek pieces should be well secured to the rudder by 
clenched copper fastenings. 

The arms to the lower pintle should be fitted to within an inch 
of the full breadth of the rudder, which prevents the latter from 
splitting. % 

The shape of the rudder should give a pleasing appearance, 
and the full width carried down to the upper edge of the keel. 

~ The upper and lower braces are secured to the sternpost by 
clenched rivets, not simply by a French nail clenched over a 
roove fitted in the countersunk hole. The securities of the pintle 
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' Fig. 99.—Rudder attached to 26-ft. lifeboat. 
Class Ia. 


Leite é ihe ie 5 is ee ae . 
Fig. 100.—Rudder attached to square-stern dinghy. 


arms to the rudder are 
also of heavy copper 
nails and well clenched. 

Gudgeons, which 
are driven into the 
sternpost, depending 
for their security on 
a rough or jagged 
edge, should never be 
allowed; and in square- 
sterned boats, where 
the upper security must 
be attached to the 
transom, the spigot of 
the gudgeon should be 
long enough to pass 
through the sternpost 
and be clenched over 
a washer on the face 
of the latter or secured 
with nut and screw. 

The common prac- 
tice is to fit rudders 
with pintles and braces 
as described, but this 
arrangement is con- 
sidered to be an infe- 
rior one, and makes the 
operation of shipping 
a heavy rudder one of 
ereat difficulty and 
danger. 

The best method is 
by fitting a guide bar 
on the sternpost, and 
with a claw type of 
pintle well secured to 
the rudder, the details 
of which are shown in 
Fig.101. All good-class 
pulling boats and mo- 
tor boats are fitted with 
rudders of this design. 
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Fic. 101.—Details of rudder hinged on guide rod. 
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Fia. 102.—Details of rudder. Alternative method of hinging. 
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Where rudders are of such a size and weight as to make them 
‘ somewhat difficult to ship, an excellent practice exists among 
some boatbuilders of constructing the rudder as illustrated in 
Fig. 102. The iron rod, in this case, is attached to the rudder, 
and not to the sternpost, by well-secured arms. At the head of 
the sternpost is a hinged socket, into which is shipped the iron 
rod of the rudder, when the latter is in the horizontal position, 
The rudder is then attached to the boat. The socket is hinged 
over into a vertical position, which allows the rod to slide into a 
erooved guide bar attached to the sternpost. The head of the 
rudder is arranged to take a tiller in addition to a yoke and lines. 

Yoke lines are unsuitable when sailing a boat, and the general 
practice is to fit a tiller. Both the rudder and tiller must be 
secured to the boat by lanyards, eyebolts being fastened to the 
gangboard for the purpose. 

When a heavy sea is running it becomes a difficult operation 
to control a boat with a rudder. With this in view, all boats 
must carry a steering oar. 

The simplest, most efficient, and yet one of the oldest methods 
of holding the steering oar, is by fitting a wire grommet, served 
over with marlin stuff or spun yarn. This is seized behind the 
ring bolt and a good security made. The length of the grommet 
should be such that the blade of the steering oar can easily be 
inserted and the oar used on either side of the sternpost. 

To protect the capping of the gunwale, rubbing pieces are 
fitted on each side of the sternpost for about 15 in. in length, and 
secured to the gunwale by screws. The thickness is about 
5 in., and the upper surface well rounded into the sternpost knees. 
It is much easier to repair a rubbing piece, than a gunwale which 
has become damaged through the continual use and chafing of 
the steering oar. An illustration of the arrangement is shown in 
Fig. 103. 7 

In a “square stern” boat a rowlock is usually cut in the 
transom for the purpose of sculling. The steering grommet, in 
this case, is seized behind the ring bolt in the usual manner, and 
with the rowlock combined, provides an efficient arrangement 
for working the steering oar. 

Several other methods are in operation for taking the steering 
oar, by fitting suitable crutches, as shown in Figs. 104 and 109. 
The most expensive, but the most reliable, is the method illus- 
trated in Fig. 105. A chock is fitted on each quarter, about 18 in. 
from the sternpost, and bolted through the sheer strake and 
gunwale, through which is pierced the hole to take the crutch. 
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In the crutch plate and gunwale a keyway is cut to allow the 
feather piece, attached to the shank of the crutch, to enter in a 
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Fic. 103.—Method of fitting steering grommet. 


fore-and-aft direction. When the crutch is turned round to its 
correct position for taking the steering oar, the key, or feather 
piece, comes: into contact with the lower edge of the gunwale 
and prevents the crutch from lifting. The heel of the crutch 
should also be secured by a chain lanyard to the boat, 
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Methods of fit:ing steering crutches. 


When the steering oar is inserted in the crutch, the hinged top 
is secured in position by a pin attached to a chain. The height 
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of the crutch is arranged to allow the steering oar to clear the 
sternpost head. 

In any case, the crutches should be made portable, otherwise 
they become a source of danger to the boat in fouling ropes and 
wreckage. 

Stem and Skeg Bands.—The heads of stem and sternpost must 
be shaped so as to facilitate clearance should the boat be fouled 
by a rope or wreckage, and they are trimmed so as not to project 
above the gunwale more than is necessary. Some firms cat them 
flush with the gunwale. The practice saves a little labour, but 
spoils the appearance of the boat and leaves too sharp a 
projection on the stem. The stem band is made of wrought 
iron, and extends from the apron, over the stem head, to about 
2 ft. abaft the stem and keel scarph. It is fitted to the actual 
width of the stem bearding and follows the run of the fullness 
down to the heel of the stem, so that the band becomes of some 
real value to protest and strengthen the keel and stem scarph. 

The practice of fitting cope iron to serve the purpose of a 
stem band is of little value for strength or ornamentation. 

Recently an alternative arrangement has been allowed whereby 
convex iron may be used, provided the breadth is not less than 
two-thirds the full siding of the stem; a very ugly stem will be 
the result, and few boatbuilders of repute will work to such a 
method. 

The skeg band extends from the lower rudder brace to two feet 
forward of the keel and sternpost scarph. 

A standard mould or thin batten should be supplied to the 
smith, giving the correct shape of stem band required, and 
indicating thereon the correct position of the securities, so as 
to avoid the fastenings of stem or skeg. bands fouling those 
securing the stem and sternpost to the deadwoods and aprons. 

Figs. 43 and 44 show the bands fitted in position. 

Life or Grab Lines.—Where upper hand-rails are fitted at the 
gunwale, the life-lines are secured through.the rail as shown in 

Fig. 94 a. 

; The usual practice is to supply the rings attached to staples 
which are secured through the planking and timbers just beneath 
the rubbers, and clenched over washers fitted on the inside face 
of every fourth timber. Tapered wedges of larch or other suitable 
wood are fitted between the timbers and planking, in way of the 
staple, to provide a proper bearing for the planks on the timber _ 
and prevent the former from splitting when clenching up the 
staples. This arrangement is shown in Fig. 94 p. 
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-An alternative method of securing the rings, and one to be 
preferred, is by the use of nuts and screws in lieu ot staples, the 


Fic. 106.—Completed 28-ft. lifeboat. (Class IA.) 
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Fic. 107.—Damaged lifeboat. (Class Ta.) 


nuts being hove up on washers having the points of the screws 
slightly clenched over the nut. 


The life-lines are becketed around the outside of the boat 
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through the rings, with full loops of sufficient length to reach 
within a short distance of the water-line. Allowance should, 
therefore, be made for the sheer of the boat to enable the bottom 
of the loops to remain parallel to the water-line. 

The photograph of a completed 28-ft. lifeboat, Class Ia, in 
Fig. 106, shows the life-lines secured in position. Incidentally, 
this picture also shows the relative size of a boat, in comparison 
with that of a person. The gentleman standing at the stem of the 
boat is Mr. Thomas Stout, the Head Foreman of the Cartsburn 
Boat Building Co., Greenock, who has done much by his personal 
initiative and attention to details, to raise the standard of 
workmanship in that particular district. 

The quality of the lines should be considered: 2 in. Italian 
hemp is very suitable for the purpose, and is least affected by 
the weather. The common hemp rope sometimes placed on 
boats to serve as life-lines, becomes of little use after six months 
of service, as it quickly shrinks, becomes taut between the rings 
and out of the reach of persons struggling in the water. 

Ordinary eyes screwed into the rubber are very objectionable, 
for after exposure to the salt water they easily break off. 

The natural thing for seamen to do when launching a boat 
outboard from ordinary radial davits is to lay hold of the life- 
lines for leverage; hence, the necessity for some substantial 
security. 

It is an advantage to fit a seinefloat in each bight of the hemp 
rope to prevent the latter from twisting, as this provides a 
better security or hand grip for the person holding the life-line. 

Equipment Lockers.—All lifeboats which are fully equipped, 
including the “ square stern ” boats of Class III., if they form part 
of the statutory equipment of a vessel, should be fitted with at 
least one locker to accommodate some of the details of equipment, 
protect them from the weather, and give the maximum amount 
of space in the boat for seating the total number of persons. — 

The usual practice is to fit a locker at each end of the boat. . 
Some shipowners make the additional provision of having lockers 
fitted underthe thwarts. 

. Portable bottom boards are placed in the end lockers above 
the keelson to enable the equipment and blankets to be kept dry. 
Hinged doors are fitted with slip bolts. Portable doors are not 
recommended, because of their liability to be lost overboard, but 
where the mast is stepped at the foremost thwart, they can 

hardly be avoided. 
_ The statutory rules, at present, do not insist on the provision 
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of these lockers, and it is left to the common sense of the individual 
to see that they are fitted, for the necessity is obvious to every 
ship’s officer. 

The arrangements are shown in Fig. 108. 

Mast Step.—The method of securing the mast step is one of 
importance. Instances have occurred, resulting in loss of life, 
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Fie. 109.—Wooden mast step. 


through the mast and sails going overboard owing to the fitting 
of an inefficient step. 

In the first place, the thwart taking the mast hasp should be 
increased in width, and the arms of the hasp well secured to the 
thwart by bolts. Screws are considered to give insufficient grip 
for the purpose. Details of mast hasps are given in Part VIT., 
Section B. 

The keelson must not be cut to teceive the heel of the mast, 
the step is therefore fitted on top of the keelson and secured 
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Fie. 110.—Iron mast step. 


thereto with good stout screws and supported with cheek pieces 
covering the full depth of keelson and thickness of step, the com- 
bination being secured with nut and screw bolts as shown in 
Fig. 109. 

Unless the keelson is checked over the timbers, it is an 
advantage to fit fillmg pieces between the timbers, planking, and 
keelson, in way of the mast step. The securing bolts through 
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the keelson and keel are arranged to give support to the step, 
and so make the connections as rigid as possible. The step and 
cheek pieces are made from English elm. 

An iron step is sometimes fitted as illustrated in Fig. 110, the 
cheek pieces would be an additional advantage and relieve the 
stress on the screws. 

Foot Spars or Stretehers.—These must be of sufficient size 
and strength. They are placed in the most suitable positions for 
the efficient use of the oarsmen. In the largest types of pulling 
boats, lower cross seats are fitted to provide the full seating 
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A, stretcher cleat fitted to bilge stringer. 
B, “fs A tank cleading. 
C, method of fitting stretchers. 


accommodation and are also utilised to serve the purpose of 
stretchers, 

Where cross-seats are not fitted in a boat supplied with 
buoyancy air-cases, the stretchers are usually made of stout 
pieces of American elm, about 2 in. square in section, fitted into 
cleats attached to the tank cleading by screws from the back, as 
illustrated in Figs. 111 8 and c. 

In open boats of Class III. the cleats are fitted to the bilge 
stringer, which is of sufficient height to allow the footspar to 
clear the keelson. They are fastened to the stringer before the 
latter is secured in position. 

Alternative positions are made for the stretchers, to suit the 
convenience of the rowers. (See Fig. 111 a.) 

Towing Bollards.—-On a passenger vessel where a large number 
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of lifeboats are carried, including one or more motor boats, the 
latter serve a very useful purpose in keeping the pulling boats 
together should the necessity arise. Provision should therefore 
be made in all the boats to fit towing bollards, to enable the motor 
boats to connect up with the pulling boats and relieve the oarsmen. 

The use of the ring bolt in the stem for this purpose should 
be avoided, as experience proves this practice to be one accom- 
panied with grave risk to the occupants of the boat. The 
Admiralty insist on the fitting of towing bollards in all cutters 
and whalers, to enable large numbers of men to be’safely carried 
and the boats towed behind a motor or tug-boat. 

A suitable method of fitting this bollard is illustrated in 
Fig. 108. It consists of a portable strongback, made from 
Danzig or English oak, which fits into clamps secured to the 
gunwale. These clamps may be of wrought iron, but a neater 
job is given by a metal casting, owing to the difficulty of securing 
the two bevels at the gunwale. The starboard clamp is arranged 
to hinge to permit of the insertion of a strongback. Attached to 
the centre of the strongback is a wrought-iron hasp, or clamp, 
which supports the bollard. The latter is made from English 
ash, with a square section having its edges rounded to accommo- 
date the tow-rope. 

The heel of the bollard is circular, and secured in position by 
piercing the gangboard. The bollard cannot jump or lift pro- 
vided a drop nose-pin is fitted beneath the gangboard passing 
through the heel of the bollard, and having its upper surface 
flattened to prevent any movement. The pin is secured to the 
boat by a chain lanyard. 

Plugs.—Each lifeboat is fitted with two plugs for each plug- 
hole. The position must be one of easy access, and the bottom 
boards arranged accordingly. The box to take the binnacle 
compass is placed under the thwart immediately on the fore side 
of the stern-sheets, to allow the steersman a clear view of the 
compass. This box should be arranged to be well clear of | 
the plugs. 

The common practice is to fit a cork plug into a brass socket, 
as shown in Fig. 112 a. This fitting cannot be recommended, 
as the writer has repeatedly found it to leak, particularly at 
the metal spindle passing through the cork plug. The material 
in the socket is paired down to such an extent as to make the 
arrangement of little value. To serve its purpose, a plug must be 
of substantial scantling and should make a watertight connection 
with the socket. 
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Fig. 112 8 shows an automatic plug sometimes fitted to steel 
boats. 
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Fra. 112.—Details of plugs. 


Fig. 112. cisa very useful and substantial type of plug. It cannot 
be detached from the socket, and by unscrewing, it allows the 
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water to drain from a hole in the side of the spigot. A leather 
washer makes a watertight connection. 

Fig. 112 p is an excellent fitting, placed on the market by 
Hllisons (Liverpool), Limited, and named the “ Agrippa ” Patent 
Boat Plug. It consists of a screwed socket, attached to which 
is a hinged cover faced with leather. The cover is brought to 
bear on the seating of the socket with the aid of thumb cleats 
on a clip hatch, and wedged in position by the latter catching the 
clips attached to the socket. 

Ordinary soft pine plugs are sometimes fitted, attached to the 
boat by strong lanyards. 

lt is good practice to secure a pad piece on the outside surface 
of the planking in way of the plug hole, particularly when soft pine 
plugs are used. The thickness of the planking is considered to 
be insufficient to take the sockets or to provide ample material 
for the securities without being pierced. 

Bottom Boards, Stern and Head Sheets.—To protect the 
timbers and fastenings of plank landings, bottom boards are fitted 
and made readily portable. Care should be exercised to ascertain 
that they clear the biscuit tanks, because it is usual to fit the 
latter after the bottom boards are in position. 

The bottom boards come in for a good deal of rough usage 
and should be made from fairly tough material, such as teak, 
elm, or larch, not less than 3 in. in thickness and well secured 
together. 

The stern and head sheets are the platforms situated forward 
and aft at the ends of the boat, and are usually made portable. 
The common practice is to make them from ordinary flooring, but 
good-class boatbuilders fit portable gratings, which finish off the 
appearance of the boat without increasing the cost to any 
extent. 

Pad Pieces in way of Stowage Chocks.—To protect the plank 
landings from the effects of launching and housing the lifeboats in 
their supporting chocks on deck, pad pieces should be fitted, for 
about 15 in. in length, to the outside surface of the planking in way 
of the chocks. In order to maintain a flush appearance, in a 
clinker-built boat, tapered pieces are fitted in a similar manner 
to an inside doubling, and secured to the timbers. 

The fitting of the supporting chocks to the form of the boats 
now becomes an easy procedure, and as the standard positions 
for these are situated at a quarter the length of the boat from 
the ends, the boatbuilder can secure these pad pieces before the 
boat leaves the yard. 

9) 
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Inspection during Construction.—All boats which form’ a part 
of the statutory equipment of a vessel, must be constructed under 
the supervision of a ship surveyor from the Marine Department 
of the Board of Trade. 

The Admiralty have a special staff to undertake the oversight 
of all types of pulling and motor boats, building for the Naval 
Service. The Overseers devote their whole time to this particular 
work ; they have a very detailed specification to follow, and know 
exactly what they want. The supervision and the construction 
therefore proceed along satisfactory lines. 

The inspection must be carried out systematically, and the 
visits arranged to prevent any delay to the construction. This 
can only be done by the appointment of inspectors who have had 
some experience in the profession and are permitted to devote a 
reasonable amount of time for the necessary supervision. 

There should be at least four separate visits for inspecting 
particular portions of the boat during construction, which are 
as follows :— 

1. When the frame is complete, z.e. the keel, stem, sternpost, 
aprons, deadwoods, and hog-piece, have been trimmed, secured, 
and ready for painting or varnishing. An identification number 
is then cut in the keel, which follows the boat throughout its life 
on board any vessel. 

The quality of the material, particularly the crooks, together 
with the fastenings, can thus be examined before the planking is 
commenced or any paint applied. 

2. Inspection of planking before timbering. To enable a 
good soaking coat of white-lead paint to be worked on the inside 
surface of the planking, and thus allow the material behind the 
timbers to be painted, it is necessary to inspect. the planking 
immediately before the timbers are bent into position. Oppor- 
tunity is taken to reject any defective planks, particular attention 
being paid to the efficiency of the soleing, the snapeing away 
at the hood-ends and the faying surface of the apron. Where 
doublings are required they should be fitted and fastened before 
timbering. 

3. Inspection of internal fittings, final inspection of planking 
and fastenings before painting. It is necessary to carefully 
examine all securities at the rising, stringers, thwart knees, 
thwart ends, mast hasp, mast step, gangboard, lifting-hooks, etc., 
and watch for butted timbers at the hog-piece. Inspect the 
buoyancy air-cases, measure their capacity, and test them by 
immersing in a tank of water. Measure the length, breadth, 
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and depth of the boat ; ascertain the capacity by Stirling’ s Rule 
if required. 

4. Final inspection before delivery. It is necessary to open out 
the portable floors in lockers, stern and head-sheets, to ascertain 
that all shavings have been cleared out of the boat. Make sure 
that the lifting-hook securities are satisfactory. Inspect the 
various hull fittings. Ship the rudder and ascertain if there is 
ample clearance. Try the steering oar inthe grommet. Make sure 
there is sufficient seating accommodation for the total number of 
persons allocated to the boat. Step the mast, spread the sails, 
watch the traveller to see if there is ample clearance. Try the 
sheet ropes for length. Secure the shrouds. Examine details 
of equipment. See that the approved items of equipment are 
secured to the boat with lanyards. Carefully inspect the plugs. 
Secure the water breakers with lashings. Look at the life-lines 
and try all crutches in place. Cut dimensions on the correct side - 
of the stem, and stamp the date of final inspection and initials 
of the Surveyor. 

A few salient features to remember— 

Secure the interest and company of the foreman at every visit 
to the yard. 

Be straight and definite in all your demands. 

Mark defects on the boat, and give your requirements in 
writing before leaving the yard. 

Don’t keep anyone waiting. 

Don’t ventilate your knowledge. You are “summed up” 
after ten minutes’ conversation with a practical boatbuilder. 

Be of some assistance, don’t keep all the information stowed 
away in portfolios at the office. 


ce 


The details associated with lifting-hooks, sails, equipment, 
etc., are dealt with in their own particular section. 


SECTION B.—CONSTRUCTION OF CLASS In OPEN 
LIFEBOATS 


THE midship section of a Class Is open lifeboat is shown in 
Fig. 2. 

The construction is identically the same as that of a lifeboat 
of Class Ia, with the exception that external buoyancy is fitted 
in addition to the watertight air-cases, and with a slight reduction 
in capacity of the internal buoyancy. 
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The total volume of the watertight air-cases in the Class Ia 
lifeboat must be at least equal to one-tenth of the cubic capacity 
of the boat, and in the case of the Class Is lifeboat, the volume of 
internal buoyancy given by the air-cases must be at least equal to 
7} per cent. of the cubic capacity of the boat. 

When a lifeboat of this class is constructed of metal, an 
addition should be made to the cubic capacity of the airtight 
compartments (internal buoyancy), so as to give it buoyancy 
equal to that of the wooden boat. 

If the external buoyancy is made up from cork, its volume, for a 
wooden boat, should be not less than thirty-three thousandths 
of the cubic capacity of the boat; if of any material other 
than cork, its volume and distribution should be such that 
the buoyancy and stability of the boat are not less than that 
of a similar boat provided with external buoyancy of cork. 

If the internal capacity of a Class Iz lifeboat is 500 cub. ft. 
the capacity of the internal buoyancy tanks will be— 


73% of 500 = 7:5 X 5 = 37°5 cub. ft. 
and the volume of cork external buoyancy— 


33 
5 ————__ —3 5 
500 x 1000 16°5 cub. ft. 


This gives a total volume of 54 cub. ft., being an addition of 
4 cub. ft. to the 50 cub. ft. of watertight air-cases required 
for a Class Ia lifeboat of the same dimensions. 

Fig. 113 shows in detail how this outside buoyancy is made up 
and secured to the structure of the boat. 

-The same principle of censtruction is applicable to the 
Class Ila open lifeboats. 

The use of rushes, cork shavings, loose granulated cork, or 
any other loose granulated substance, and the use of apparatus 
dependent upon inflation by air, are not permitted for the purpose 
of external buoyancy. 

The quality of the cork must be of the very best and obtained 
in long continuous slabs, well pinned together and to a wooden 
backboard not less than 4 in. in thickness. 

Its form in section should be such that it will not be liable to 
be torn away by contact with the ship’s side when the boat is being 
lowered, and its shape maintained by means of wood sectional 
diaphragms secured to the backboard. 

The operation of pinning and securing the cork must be 
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efficiently done, otherwise the external buoyancy becomes of 
very little use after the boat is in service. 
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Fie. 113.—Method of fitting outside buoyancy to lifeboats of Classes Ip and IIa. 


The cork, backboard, etc., are then covered with a good quality 
waterproof canvas and well painted. 

The cork sections are made in three lengths, on each side of the 
boat, and secured to the planking in such a position that its lower 
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edge amidships is a few inches above the load water-line of the 
boat. They are made portable by fitting upper and lower strips 
of wood to act as a bearing for securing thereto the external 
buoyancy. These battens are about 23” x 1}” and secured to 
the timbers by clenched fastenings; they usually take the run 
of the plank landings. 

Galvanised iron straps about 3” x 4”, with strong hinges 
at the top and bottom, and spaced not more than 2 ft. 6 in., are 
arranged to support the several lengths of cork combination. 
In way of the butts the breadth of the straps is slightly increased 
to provide sufficient bearing for the two ends. The edges ot 
the iron straps are well rounded to prevent damage to the canvas 
and cork. 

The upper and lower battens provide an air space between 
the planking and the external buoyancy. The hinges attached 
to the straps are secured to the battens by three screws, care 
being exercised that they do not pierce the planking. The pins 
in the hinges should be made of metal. 

The two end lengths are slightly tapered; and to prevent 
damage to the cork when bringing the boat alongside a jetty or 
accommodation ladder, wooden sliver pieces are secured to the 
planking, as shown in Fig, 132. 

The usual procedure is for the boatbuilder to fit the battens 
and secure them in position, make the backboard to suit, prepare 
the diaphragm sections and secure them to the backboard. Wood 
- sections are forwarded to the smith to enable him to prepare the 
iron straps and hinges. The backboard, etc., is then given to 
the sailmaker or a maker of life-jackets, who prepares the cork 
slabs, secures them to the backboard, and covers the whole with 
the approved type of canvas. 

The quality of the cork, etc., should be inspected before it is 
covered with the canvas. 

In cases where the stability of boats has been found to be 
deficient, and in order to increase the moment of inertia of the 
water plane, the fitting of cork outside buoyancy has often been 
resorted to. 

It is important to remember in arranging the overhang of the 
davits that account must be taken of the additional breadth 
given by the outside buoyancy attached to a Class Is lifeboat. 
The recognised breadth of the boat is the greatest breadth to 
outside of planking, and not to the outside of external buoyancy. 
The diameter of davits carrying this type of boat is, therefore, 
larger than a davit under which is stowed a lifeboat of Class Ia, 
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on account of the greater outreach necessitated by the fitting of 
external buoyancy. 


SECTION C.—CONSTRUCTION OF CLASS III. BOATS 


THE midship section of a Class IIJ. boat is illustrated in Fig. 7. 
This type of boat is constructed in a similar way to an open 
- lifeboat of Class Ia, with this exception, that buoyancy air-cases 
are not fitted. 

The construction is practically confined to the “ clinker ” 
method. They very rarely exceed 22 ft. in length; in reality they 
are light pulling boats, and it is quite probable they are used 
with greater frequency than the larger lifeboats carried on 
board a cargo vessel. 

Passenger vessels are not permitted to carry boats of Class III. . 

In a foreign-going steamship, not certified to carry more than 
twelve passengers, and certain other vessels mentioned in 
Section A, Part II., a proportion of the total number of boats to be 
carried may be of Class II]. As an example, in the case of the 
foreign-going steamship referred to, if the total number of lifeboats 
required by the Life-saving Appliances Rules exceeds two, a boat 
of Class III. may be carried in lieu of one of them, and if the 
number exceeds three, one or two boats of Class III. may be 
carried in lieu of the same number of lifeboats. The Class III. 
boats as well as the Class I. lifeboats, should be attached to davits. 

It is important to remember that when a vessel is certified to 
carry a number of passengers, not exceeding twelve, and which, 
if it were not certified to carry passengers, would be subject 
to rules governing foreign-going steamships not certified to carry 
passengers, or a steamship trading within home trade limits, but 
not certified to carry passengers, as the case may be, it is subject 
to the rules governing the boats for the latter classes, and not to 
those in any other class. Under these conditions a certain 
number of Class III. boats may be carried, but steamships certified 
to carry more than twelve passengers, must have buoyancy avr-cases 
fitted to the whole of the open lifeboats carried on board. 

Every boat which is carried on board a vessel is classified, 
provided that it forms a part of the statutory equipment of the 
vessel. Boats which are carried in addition to the equipment, 
such as working boats or the captain’s dinghy, need not be 
classified. 

Class III. boats must, therefore, be built under inspection, 
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and conform to all the regulations issued by the Board of Trade 
as to scantlings and details of construction. 

In the case of defective planking or damage, a Class I. lifeboat 
possesses the buoyancy air-cases as a secondary means of keeping 
her afloat, but the Class III. boats depend entirely upon the 
quality of material and workmanship for maintaining herself in a 
seaworthy condition. Hence, the importance of careful scrutiny 
during the progress of construction. 

Some builders are inclined to look upon these boats as being 
of less importance than the lifeboats, but, strictly speaking, they 
should be constructed with even greater care than the larger 
boats. 

There are bound to be anomalies in all rules, but many people 
cannot understand why it should be necessary in the case of a 
small sailing. vessel, say a ketch of 40 tons gross tonnage, 
and running between Glasgow and Ayr, carrying an open boat 
of Class III. sufficient to accommodate all persons on board, 
should, immediately a small motor is inserted as an auxiliary 
means of propulsion, be required by the Life-saving Appliances 
Rules to carry a lifeboat of Class 1., 2.e. buoyancy air-cases must 
be fitted to the Class III. boat. 

The installation of a motor has converted the sailing vessel 
into a steamer and brought her under a new classification of the 
L.8.A. Rules, but the necessity does not appear clear. 

It is important to remember that all Class III. boats must be 
equipped in every detail the same as the Class Ia lifeboats 
carried on board. 

In 16-ft. boats and below, it is not usual to fit side seats extend- 
ing over the whole of the thwarts as in a lifeboat of Class I. of 
similar dimensions. The amount of equipment which must be 
earried in accordance with the regulations is sufficient to limit 
the number of persons which can be reasonably assigned to the 
boat. Very few boats of Class III. are constructed “ double 
bowed,” they usually have square sterns which allow greater 
accommodation on the stern benches.’ In boats of 18 ft. in length 
and upwards it becomes necessary to extend the seats in order to 
provide sufficient area for seating. 


SECTION D.—CONSTRUCTION OF CLASS IIa OPEN 
LIFEBOATS WITH COLLAPSIBLE BULWARKS _ 


A GENERAL description of the differences between the various 
types or classes of boats, has already been given in Section B of 
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Part II., and the purpose of grouping the various sections under 
Part IV. is to provide discussion, in fuller detail, of the methods 
of construction in each individual class of boat. 

Fig. 4 gives, in outline, the midship section of a Class Ha 
open lifeboat, and it will be seen that it differs in form from 
the ordinary type of open lifeboat (Class I.), having a much lower 
freeboard to the top of the solid hull. Additional protection is 
obtained by the fitting of collapsible bulwarks. 

Comparing boats of the same length but differing in class 
we find that the freeboard of a 28-ft. lifeboat of Class Ia is about 
24 in., and that of a 28-ft. lifeboat of Class [1a is 9 in. measured 
to the solid hull, but with the bulwarks fixed in position, is 
increased. to about 33 in. 

The provision of collapsible bulw-rks allows this type of boat 
to be stowed under open lifeboats of Class I., which are attached 
to davits, or they may be stowed inboard one above the other 
or singly, provided transporting arrangements are fitted under 
the boats to bring them under the davits with rapidity, for 
launching overboard. 

This class of boat appears to find most favour with ship- 
owners who require to be supplied with a number of lifeboats 
having collapsible bulwarks. 

The lengths of the boats vary from 24 to 30 ft., the breadths 
from 8 to 9 ft., and the depth without bulwarks is about 2 ft. 

Watertight metal air-cases are fitted at the sides in a similar 
fashion to Class I. boats, in order to provide the necessary reserve 
of buoyancy. 

The general structure of the hull is made up of two thick- 
nesses of wood planking, worked in a fore-and-aft direction, and 
so arranged that the seams of the two thicknesses break joint 
one with the other. An approved fabric is worked between the 
two thicknesses of planking. 

: For vessels whose trade continually takes them through the 
tropics, it is very essential that the planking should be of material 
that is least affected by the extremes of temperature. Two 
thicknesses of Honduras or Lagos mahogany make an excellent 
hull, and it is the opinion of many, that wood of inferior quality 
to mahogany should not be permitted in these classes of boats, 
as they are not used or inspected with the same frequency as 
Class I. boats of the open type. In cases where passenger vessels 
are constantly employed in a temperate climate, the double 
thickness of wood planking is sometimes made up of an inner 
thickness of larch and an outer thickness of yellow pine. 
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The boat is double bowed, having a “ deck” at the ends and 
over the buoyancy tanks at sides, with a central open well the 
full depth of the hull. The deck, or covering, over the buoyancy 
tanks forms the upper surface of the hull from which the free- 
board is measured. Above the “ deck ” are fitted the collapsible 
bulwarks, which hinge down in their stowing position. 

The standard type of Class IIa lifeboat at one time consisted 
of the hull as described, with solid wooden bulwarks fitted for a 
little more than half the length of the boat amidships, in way of 
the straight sides. Between the wooden bulwark and the ends of 
the boat rotproof and waterproof canvas was fitted. The bulwarks 
were kept in position by hinged stanchions, which locked them- 
selves in the upright position. Thwarts were also fitted and 
arranged to hinge down in a similar way to the bulwarks. They 
were connected together in two sections, so that the forward 
section would hinge towards the stem and the after section 
towards the stern. Locking arrangements were also provided for 
the thwarts. 

. The first operation is to lift the bulwarks and then the 
thwarts; when the latter are in position and persons seated 
thereon, movement cannot take place; the upper structure is 
thus well secured. 

Outside buoyancy made up of solid cork and secured by the 
method described in Section B, is fitted on each side of the 
boat, immediately above the water-line. 

Fig. 114 shows the old standard type of Class IIa open life- 
boat, undergoing the Board of Trade rowing tests, with the 
full number of persons on board, each one being provided | 
with a life-jacket. This type of life-jacket has now been con- 
demned. The particular boat illustrated was constructed by 
Messrs. Hugh McLean and Son, of Govan, who have had a very 
extensive experience in this and other types of lifeboats with 
collapsible bulwarks. 

The following details of construction are given for a liepoat 
of standard size, viz. :— 


Length. Breadth. Depth. 

30’ (4 x 9! 0” x fe” 112” 
Scantlings.—These are based upon the assumption that the 
structural strength is such that the boat will be able to 
support a deadload equal to 25 per cent. greater than the 


actual service load, when supported by the slings and their 
attachments. 
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Keel.—Should be of oak or American rock elm, 22” x 23”, 
and free from knots and short grain. 

Stem and Sternpost.—Should be of oak, and cut from timber 
grown to shape, attached and secured to the keel by a horizontal 
scarph, as shown in Fig. 115. Nut and screw bolts are to be 
preferred for the securities, having square or oblong heads 
to prevent turning. 

Deadwood and Apron.—If a suitable crook can be obtained, 
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Fia. 1154.—Combinations at the ends of a Class IJ lifeboat. 


the deadwood and apron should be in one piece, otherwise 
they are lip-scarphed together. They are sided so as_ to 
preserve a good faying surface for the hood-ends of the planking. 
The securities at the hood-ends are provided _by means of one 
row of brass screws nearest the rabbet, and a second row of 
copper rose-headed nails. 

Owing to the bluff ends and full form_of boat, there is a 
great deal of initial stress on the planking towards the stem and 
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sternpost, which necessitates careful treatment of the combina- 
tions at the ends, and provision must be made for fair surfaces 
to take the securities to prevent any undue stress on the planks. 

Hog-Piece.—This is fitted in one piece the full length of the 
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Fia. 1158.—Combinations at the ends of a Class Ia lifeboat. 


boat, checked under and secured to the deadwoods. The thick- 
ness should not be less than 1} in., and the width so arranged as 
to giveat least lin. each side of the keel for the landing of the gar- 
board. The hog-pieceis connected to the keel by through fastenings. 


206 SHIPS’ BOATS 


Bulkheads.—Owing to the particular form of this type of 
boat, having great breadth in comparison with its depth, the 
longitudinal and transverse strength is maintained by providing 
solid longitudinal and transverse bulkheads, fitted the full depth 
of hull. 

The purpose of these bulkheads is not to divide the hull into 
watertight compartments, as in pontoon boats of Classes Ic, 
IIs, and IIo, but to stiffen up the boat for supporting the number 
of persons which can be carried. 

Drain holes are cut in the heel of all the bulkheads, and of 
sufficient size to allow water to flow freely towards the centre of 
the boat. 

When these bulkheads are fitted together they form a skeleton 
frame which dispenses with the necessity of erecting special 
moulds for the purpose of planking. 

(a) Lnfting Bulkheads.—A transverse bulkhead is fitted at 
each end of the boat to take the chain slings or lifting gear. 
The scantlings are in excess of the other bulkheads. They are 
fitted in one piece, if possible, not less than 12 in. in thickness, 
of English elm or Oregon pine, preferably the former. 

These bulkheads extend the full breadth of the boat at a 
distance from the ends most suitable for the spread of davits. 
If they cannot be obtained in one piece, the separate portions 
should be well connected together with iron straps. 

(6) Longitudinal Bulwarks.—T wo of these are fitted extending 
the full length of the boat, between the transverse lifting bulk- 
heads, one on each side of the middle-line at a suitable distance 
to allow sufficient space for the accommodation of the buoyancy 
tanks. They are usually made of pitch pine and scored over 
the timbers, connected to the lifting bulkheads by galvanised 
angle bars, 4” x 24”, having at least four 3-in. nut and screw bolts 
In each flange. The ends of the screws are clenched over the nuts. 

The longitudinal bulkheads at the sides are either extended 
beyond the transverse lifting bulkheads, to the ends of the boat, 
or a middle-line bulkhead is fitted!as shown in Figs. 115a and 
115.1 

(c) Transverse Wing Bulkheads—These are usually made 
from larch, 14 in. in thickness, four in number, fitted each side 
of the boat, between the longitudinal bulkheads and planking, 
and connected to the former by galvanised iron angle bars, 
34” x 2”, and secured by at least three }-in. nut and screw bolts 
through each flange. 

._ (d) Transverse Well Bulkheads—Two in number are fitted 
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in the well between the longitudinal bulkheads, and connected 
to them by angle bars of the same size as those fitted to the wing 
bulkheads. 

(e) Diagonal Bulkheads.—In addition to the middle-line 
bulkhead at the ends, two diagonal bulkheads, made from 
larch 14 in. in thickness, are fitted between the former and the 
planking. These have sometimes been dispensed with and 
extra heavy timbers fitted at the ends as compensation. 

Timbers.—Of American elm, 14” x ?”, to extend from deck 
to deck in one piece and notched into gunwale and well secured 
to the latter, the longitudinal bulkheads, and the hog-piece, 
before proceeding with the planking. 

The spacing, centre to centre, is six inches. 

Between the diagonal bulkheads and stem or sternpost, 
three solid cant timbers of American elm are fitted on each side, 
and the remaining timbers which cannot be worked in one length 
across the middle-line should be well connected to the gunwale 
and have their heels checked into and secured to the dead-woods. 

Gunwale-—Of American rock elm, about 4” x 14”, and is 
usually fitted in two pieces in the length of boat, well scarphed 
together at one of the transverse bulkheads, so that the latter 
becomes a means of support to the scarph. The scarphs are 
shifted clear of the same bulkhead. 

Galvanised wrought-iron breasthooks, with deep throats, 
are fitted at the aprons and ends of the gunwales, bolted with 
nuts and screws, the nuts being on the iron breasthooks. 

Covering-Board.—A_ covering-board of oak or American 
elm, 1 in. in thickness, is fitted above the gunwale, as shown in 
Figs. 115 and 116. This forms a protecting strip to the deck 
ends or hatch covers over the buoyancy tanks. 

Web Beams and Lower Thwarts.—About four in number 
lower thwarts are fitted between the end transverse bulkheads, 
for the full breadth of the boat from gunwale to gunwale. They 
are made from pitch or red pine about 9 in. in breadth, 14 in. in 
thickness, and well secured with screws to the gunwale, longi- 
tudinal, and transverse bulkheads. These thwarts are only used 
for the purpose of seating and not for rowing. 

Web beams, 6” x 13”, are fitted in diagonal fashion at the 
ends of the boat, notched into and secured to the transverse 
lifting bulkhead and gunwale. These beams stiffen up the ends 
and support the connections through the end combinations. 

Short beams of oak or, American elm are worked between 
and notched into the gunwale and longitudinal bulkheads, 
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about 1” x 14”, spaced about 9 in. apart, centre to centre. 
These are well secured to the portable hatches which cover the 
buoyancy tanks. 

Hateh Covers.—These are fitted over the buoyancy tank 
spaces and the compartments at the ends of the boat. \The 
edges of the covering board and thwarts are rabbeted to receive 
the covers. A flush upper surface is thus preserved fore and 
aft over the buoyancy tanks. The covers are usually made from 
pitch pine, feather and grooved, and secured to the short portable 
beams. 

To provide suitable means of inspecting the interior of the 
boat and to allow the buoyancy tanks to be removed, the hatches 
are secured to the longitudinal bulkheads, thwarts, and covering 
board, by strong brass screws fitted in cup sockets. 

The “deck” ends are permanently secured to the hull, but 
a portable hatch is fitted at each end in a similar way to the 
hatches over the buoyancy tanks, for the purpose of inspecting 
the condition of the hull. 

The thickness of the hatch covers is not less than | in. 

Planking.—One of the most important features in the con- 
struction of this type of boat is the efficiency of the planking. 
Sufficient reason has already been given for expressing the 
opinion that the material of the planks should be mahogany— 
either Honduras or Lagos. Gaboon mahogany must be avoided 
as it is deficient in strength and lasting qualities. It is somewhat 
difficult at times to discover the difference between the three 
species when they are apart. Gaboon is much lighter in colour 
and weight than any other species of mahogany. 

As soon as the skeleton frame of the boat is secured together, 
it is usual to turn the boat upside down to facilitate the work of 
planking. 

Two thicknesses of material are used, each about 2 of an 
inch, making a total thickness of # of an inch. The strakes are 
4 in. in breadth and worked fore and aft, the outer skin strakes 
breaking joint with those of the inner. The inner thickness is 
completed before action is taken to commence working the outer. 
The inner thickness is secured to the timbers with wrought copper 
nails, 12 B.W.G., clenched on rooves of substantial section. 

Before the outer skin is worked, a ply of calico is laid in 
white-lead on the surface of the inner skin. 

The outer skin must be carefully worked to prevent “ puffing 
off ’? between the two thicknesses, and is secured along the seams © 
to the inner skin, with copper nails, 13 B.W.G., clenched over 


- CONSTRUCTION OF CLASS IIa OPEN LIFEBOATS 209 


rooves and spaced not more than 2} in. apart. The diameter of 
the rooves is not less than 3 of an inch. The outer and inner 
skins are secured to the timbers by copper nails, 12 B.W.G., 
clenched over rooves, and also to each longitudinal and transverse 
bulkhead, with brass screws 14 in. in length, spaced 6 in. fore 
and aft and two in each plank athwartship. 

The hood-ends are secured to the aprons and deadwood, with 
brass screws at the caulking edge and with a second inner row 
of copper nails. * 

The butts are carefully arranged to secure a proper shift 
in the inner and outer thicknesses, and the faying surfaces are 
_ well coated with thick white-lead paint before being secured with 
a double row of clenched copper nails. 

The edges of the garboard strakes are secured to the hog- 
piece. 

The number of fastenings in the planking make it very 
necessary for the whole of the securities to be carefully prepared 
by drilling the holes with a bitt, and easing the planks without 
force when bending them towards the ends of the boat. 

The whole of the seams and hood-ends of the outer thickness 
are lightly caulked with cotton thread, care being exercised to 
prevent the sharp edge of the caulking tool from cutting the 
cotton fabric. 

The seams, etc., are then filled with the best white-lead putty. 

Lifting Sling Arrangement.—The lifting bulkheads at the 
ends of the boat are fitted with forged eye-plates of the design 
as shown in Fig. 115, having V-shaped securing legs and so 
fitted that one leg is placed at right angles to the pull of the 
sling-hook, and through bolted to the athwartship lifting bulk- 
head. The other leg of the eye plate is placed in a vertical 
direction and secured to the lifting bulkhead and to the angle bar 
which also connects with the longitudinal bulkheads, thus 
providing a fair distribution of the stresses between the principal 
combinations in the frame of the boat, when lifted by the davits. 

The arrangement of the slings is governed by the type and 
position of the davits. 

Buoyancy Air-Cases.—These are fitted along the sides between 
the longitudinal bulkheads and the planking. They are made of 
yellow metal or copper, not less than 18 ozs. per square foot, 
and made suitable in size to be easily removed between the lower 
thwarts. If over three feet in length they should be fitted with 
an internal bulkhead. The volume is 1°5 cub. ft. for each 
person which the boat rs able to accommodate. 

P 
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Strips of wood are fitted to the face of the timbers to keep 
the air-cases off the fastenings. 

External Buoyaney.—If this is made up from cork slabs, the 
volume is 0:2 cub. ft. for each person the boat is able to 
accommodate. It is fitted as shown in Fig. 113, the details of 
which have been explained in Section B. 

Life-lines.—Italian hemp or manila life-lmes are fitted fore 
and aft on both sides of the boat, and securely attached to eye- 
bolts fixed to the covering board. The loops are not to exceed 
2 ft. in length and are brought down to the level of the load water- 
line. 

Painting.—The boats have three coats of white-lead{ paint 
on the outside. All faying surfaces are coated with paint. 
The inside of the planking, longitudinal and transverse bulkheads, 
are coated with Norwegian tar, and marine glue is sometimes 
run in at the ends of the boat in way of the deadwoods. 

Bulwarks.—Solid folding bulwarks are fitted for about 15 ft. 
amidships, made up of two thicknesses of 3 in. white pine with 
painted calico between, fastened to a framework also of white 
pine, by copper nails. The end styles to which the canvas is 
fastened are made of oak. Gunwales are of oak, 3” x 2”, each 
fitted to take four crutches. These bulwarks are secured to the 
web beams by means of malleable cast-iron hinges with strong 
bolts, and kept in the upright position by means of folding 
wrought-iron struts through-bolted at the heads to the framing 
of the bulwark, and to the web beams at their heels. A double 
canvas apron is fitted between the bottom of the solid bulwark 
and the hull of the boat, to prevent entrance of water. The 
apron is secured at either edges by means of elm mouldings. 

The bulwark round the ends of the boat is No. 1 prepared 
Willesden waterproof canvas, supported by hardwood stanchions 
hinged to deck, and also by similar malleable cast-iron folding 
struts to those described for the solid bulwark and illustrated in 
Figs. 116 a and B. 

A preventer strut is sometimes fitted at the ends of the 
boat, to obviate the bulwarks collapsing through a passenger 
pulling or interfering with the hinge. Fig. 116 8 shows a strut or 
hinge fitted with a phosphor-bronze pin, which is inserted when the 
bulwark is in the upright position. 

The canvas is stretched on a flexible steel wire rope secured to 
the solid bulwark and passes through eyes on the stanchion heads, 
the lower edge of the canvas being fastened to the hull by means of 
oak or elm mouldings. A small solid bulwark at either end of the 
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boat is fitted with a crutch to take a steering oar, and with a chock 
to accommodate the keel of the overhead boat, when folded on 
deck in the stowing position. 
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Fre. 116.—Methods of making the bulwark water-tight in Class IL lifeboats. 


Thwarts.—Four 8” x 14” pine thwarts, supported by wrought- 
iron stanchions, the latter beg secured to the sides of the well 
or longitudinal bulkheads by through-bolts, and to the thwarts 
by a brass lug-plate and four brass screws. Malleable cast-iron 
rests are secured to the folding bulwark to form a support to the 
ends of the thwarts. The four thwarts are secured together by 
means of a continuous fore-and-aft kingplank. 

Kingplank.—Made from white pine, 12” x 1}”, secured by 
four ;%; in. through-bolts to each thwart. 
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Stowing Chocks.—Three good solid stowing chocks and cover 
bearers are secured to each of the solid bulwarks immediately 
over the wing bulkheads, so that when the bulwarks are hinged 
down into their stowing positions, some substantial. support is 
obtained from the longitudinal and transverse bulkheads. 

These chocks are so formed that when the keel of the upper 
boat is stowed on the kingplank of the boat below, the bilges of 
the upper boat are resting in the chocks. 

Griping Bars.—Two galvanised iron griping bars, constructed 
so that the gripes are clear of the corkf ender, are supplied with 
each boat to enable the latter to be well secured in position on 
the deck. 

General Instructions.—The whole of the timber used in the 
construction of these boats must be of first-rate quality and well 
seasoned. All ironwork, including iron bolts and washers, are 
heavily galvanised. The boats are constructed under the 
inspection of a ship surveyor of the Board of Trade. 

Before construction is commenced, a detailed specification 
has to be submitted to, and approved by the Board of Trade, 
who also demand certain tests to be carried out, to which reference 
will be made later. 

Modified Class Ila Open Lifeboat.—Since -the issue of the 
Report from the Committee on Boats and Davits, and the 
International Convention Regulations, the minds of boatbuilders 
have been stimulated, and attention devoted, to the necessity of 
providing a better protection to the occupants of the boat than 
that given by the canvas bulwarks fitted at the ends. 

The “ all’ wood”’ type of collapsible bulwark has thus been 
brought into existence by one or two well-known firms on the 
Clyde, and is considered to be a more reliable method of keeping 
out the water, offers a better protection to the occupants of the 
boat, and is more serviceable and durable than the old arrange- 
ments provided in the standard type. 

The outside buoyancy has been dispensed with, and a rope 
' fender fitted in lieu. Two cross bulkheads have been deleted to 
allow wounded persons to be placed in the well. 

To compensate for these modifications the internal buoyancy 
provided by the watertight air-cases has been increased in volume 
from 1:5 to 1:7 cub. ft. for each person accommodated in the 
boat. The minimum freeboard of the loaded boat is not to be less 
than that laid down in the L.S.A. Rules for the standard boat 
but increased by 15 per cent. 

A coir rope fender, not less than 4 in., made up of long 
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strands, unlaid but marled to the diameter, is fitted round the 
boat in lieu of the external cork buoyancy. An air-space between 
the fender and the boat planking is arranged, to preserve the 
latter from the effects of rot. The general arrangement of this 
fender is shown in Fig. 95. 

The hulls of boats of this class are practically standardised 
according to the specification approved by the Board of Trade, 
but there are differences in the type and general arrangement of 
the bulwarks. - 

In the interests of the various boatbuilders who have brought 


Fia. 117.—Modified Class Ila open lifeboat. Patented by* Messrs. Hugh 
McLean and Son, Govan. 


out patent details in connection with this class of boat, the writer 
has purposely refrained from any minute description, but illus- 
trations are given which give a general idea of the construction. 

Fig. 117 shows the patent modified Class IIa open lifeboat 
constructed by Messrs. Hugh McLean and Son, of Govan, and the 
various details illustrated in Fig. 116 indicate how the bulwarks 
are constructed and made watertight. 

The horizontal and vertical joints are made watertight by 
rubber jointing, 8” x ,*,”, or lamp wick, the former being secured 
to the coamings by solution and ?-in. brass screws 6 in. apart. 

The bulwark ends consist of three pieces hinged together on 
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the outside, so that the end pieces fold over on the centre piece 
and collapse with it. 

Doors are fitted at the sides to enable persons struggling in 
the water to be lifted over the deck instead of over the gunwale 
or bulwark. . 

All the vertical joints are efficiently held with wedges and - 
hand clips. 

The whole of the arrangements are greatly in advance of the 
type of boat having canvas bulwarks. The bulwarks possess 
the great advantage of having tapered ends for throwing off 
the water. 

Messrs. Gouk and Nesbit, of Glasgow, have patented another 
type Class IIA lifeboat, which differs slightly from the one 
previously described, the general view of the boat, with the 
bulwarks erected in place, being given in Fig. 118. The reader 
will notice the difference in the rowing thwarts to those already 
described in the general specification, and also the patent locking 
arrangements on the sides. The portable wooden end seats, when 
slipped into position, prevent the bulwark ends from collapsing. 

The time taken to expand the boat, erect the bulwarks, and 
place the end seats in position, was recorded as 15 seconds. 

The special feature of the design associated with the 
“ Hercules ” patent, constructed by The British Marine Motor 
and Launch Co., Ltd., Whiteinch, Glasgow, is unique and original. 
There are the usual hinged stem-pieces, and folding bulwark 
in the straight-sided portion of the boat, the latter being well- 
constructed of oak and mahogany in two thicknesses. In the 
midship bulwark a recess is so arranged to receive a sliding 
portion. These movable or sliding end bulwarks are made on 
very similar lines to the principle of the “ roll-top ” desk, and are 
composed of vertical wooden battens of two thicknesses, with 
canvas laid in paint between, suitably bound together. By the 
use of channel irons on the coaming and upper gunwale, which 
are raised into position when erecting the thwarts, and form a 
guide for the sliding portion to operate in, the end bulwarks are 
pulled quickly into position. 

When the end bulwarks are not in use they are not exposed to 
the weather, but slide into the recess of the straight-sided bulwark, 
and hinge down into the final stowing position with the latter. 

The thwarts and seats are supported by stanchions which are 
connected with a sliding strap, providing a means whereby the 
former are locked or unlocked simultaneously. The whole 
arrangement of the hinging of the upper structure is automatic in 
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action, the simple method of raising or lowering the thwarts, 
locking or unlocking them as the case may be. 


Fia. 118.—The “8.0.8.” modified Class Ila open lifeboat. Patented by 
Messrs. Gouk and Nesbit, Glasgow. 
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Fig. 119 shows the side bulwark in position with the stem 
raised, and having the thwarts and seats still in their stowing 
position. — Bia 

Fig. 120 indicates the channel irons, or guide bars, in position, 
with the seats and thwarts raised. One sliding end shutter is in 
place and the other in its stowing position within the midship 
bulwark, ready to be drawn out into its connection with the stem. 


Fig. 120. 


The “Hercules”? modified Class Ila open lifeboat. Patented by the British 
Marine Motor and Launch Co., Limited, Whiteinch. 


Existing types of lifeboats of Class IIa having canvas bulwarks 
can be fitted with the new wooden bulwarks as previously 
described. 

It is a misnomer to refer to this class of boat as a “ collapsible ” 
lifeboat, for it may be confused with the Berthon type of canvas 
and wood boat, which is purely a collapsible boat, and largely 
adopted by the Admiralty where space and accommodation will 
not allow ordinary pulling boats to be stowed. The Class Ila 
open lifeboat, and Classes Ic, Iz, and IIc pontoon lifeboats have 


CONSTRUCTION OF CLASS IIA OPEN LIFEBOATS 217 


rigid and substantially built hulls, whose upper bulwarks and 
thwarts form the only details of the structure which collapse. 

Whatever type or special patent boat of Class IIa or pontoon 
lifeboat is carried on a passenger vessel, it is absolutely essential 
for them to be carefully watched and periodically inspected, 
otherwise they will fail in their purpose when required in a time 
of difficulty or danger. 

There is an important feature in- connection with the con- 
struction of this and other special designs of lifeboats. -When a 
boatbuilder commences to build a new type of boat, in addition 
to submitting a detailed specification to the Board of Trade, it is 
necessary for him to carry out an extensive series of tests before 
the design can be accepted. The writer is indebted to Mr. Hugh 
McLean for the record of tests carried out under Board of Trade 
supervision, on some boats constructed. at the Govan yard. 

Surface Measurement.—Before dealing with these tests it will 
be well to make reference to the Life-saving Appliances Rules, 
which state that the number of persons which a lifeboat of this 
class shall be deemed fit to carry, shall be equal to the greatest 
whole number obtained by dividing the surface of the boat in 
square feet, by the standard unit of surface. 

The standard unt of surface for a Class Ila lifeboat is 3% 
sq. ft. ; 

The surface in square feet is determined by the following 
formula :— 


Area = (24 + 1:56 + 4e + 1:5d + 2e) 


1 denotes the length in feet from the intersection of the outside of 
the planking with the stem to the corresponding point at the 
sternpost ; a, b, c, d and e denote the horizontal breadths in feet 
outside the planking at the points obtained by dividing / into 
four equal parts and sub-dividing the foremost and aftermost 
parts into two equal parts (a and e being the breadths at the 
extreme sub-divisions, c at the middle point of the length, and b 
and d at the intermediate points). Reference should be made to 
Fig. 126. 
Freeboard —The minimum freeboard of boats of Class II 

is fixed in relation to their length. It is measured vertically to 
the top of the solid hull at the side amidships from the water-level, 
when the boat is loaded. 

- The freeboard in fresh water shall not be less than the following 
amounts :— 


) 
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Length of the boat Minimum freeboard in inches. 
in feet. Class ITa. Modified Class ITa. 
26 8-0 92 = 9,3,” 
QT 85 9-78 = 98” 
28 9:0 10°35 = 103” 
29 9°5 10°93 = 1013’ 
30 10-0 5 =11}’ 


The freeboard of intermediate lengths is found by interpolation. 

Tests.—Before construction is commenced on lifeboats of this 
class the detailed specification must receive the approval of the 
Board of Trade, and certain tests must be carried out before the 
boats can be accepted and allowed on board a vessel as part of 
the statutory equipment. 

The following results of tests on a Class IIA open lifeboat were 
supplied to the writer by Messrs. Hugh McLean and Son, and will 
give the reader a good idea of the modus operandi in carrying out 
a series of tests. 

The dimensions of the sample boat were : 

30-1’ x 91’ x 1’- 11}"(1°94’) 
The deck area was obtained in accordance with the requirements 
of the L.S.A. Rules, and the ordinates taken at the positions 
shown in Fig. 126. 


Ordinates. Multipliers. Functions. 
Stem 2s i, a2 =, 00 0°5 0:0 
eee a a 72 2°0 14°4 
b 9°0 1°5 13°5 
CMe es Ge OF} 4:0 36°4 © 
es aos ee eines. S90 15 13°5 
CE One Pia a gta! b's 20 146 
Sternpost . . 0:0 0:5 0:0 
, 92°4 
eeeped = 2°51 2°51 


231-924 sq. ft. 


Capacity of internal buoyancy tanks = 87°57 cub. ft. 

Volume of external buoyancy —bEG 

Number of persons obtained from] 232 __ 
deck area ergo 

Number of persons obtained from 
internal buoyancy 


Number of persons obtained trom |_11°6 58 
external buoyancy ca, oes 


33 
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STRENGTH TEST. 


The boat was attached to a spar and lifted by a crane to enable 
the stresses to operate on the hull under service conditiona. 
Sights were fixed to the stem, sternpost, and centre thwart. 

(a) Boat light.—Sights were adjusted while the boat was on 
the quayside on level ground. The boat was then lifted by 
the crane :— 

Deflection measured = ,%5 in. 
Permanent set = nil: 


(b) Boat loaded with weights equal to 54 persons and equipment 
(number of persons obtained from a previous freeboard test) :— 


54. persons at 165 Ibs. = 79°5 cwts. 
- Equipment ie bn 
Total load = 84°5 _s—z, 


Deflection measured and found to be # in. 


Fie. 121.—Strength test of Class [a lifeboat. 


(c) Boat loaded. Plus 25 per cent.—The boat was then loaded | 
with weights equal to 54 persons, equipment, and an addition 
of 25 per cent. of the full load. 


54 persons at 165 lbs. = 79°5 ewts. 
Equipment= 5:0 _,, 
Actual weight of boat = 38°5 


123-0 __,, 
Plus 25% = 30°8 _,, 
1530-4, 


Less weight of boat = 38°5 

Test load = 115-0 
Deflection measured and found to be }3 in. 
(d) Boat light.—All the weights were discharged, boat landed 


on level ground, sights adjusted, and permanent set was found 
to be nil. (See Fig. 121.) 
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FREEBOARD TEST. 
(a) Boat lowered into water (partially salt) and freeboard 
examined amidships. (See Fig. 122.) 


Distance between water-level and top ) _ 3! 75” 
of bulwark gunwale i 
Distance between top of “deck” and) _ 9" 13” 
top of bulwark gunwale iS Baer ae 


Freeboard = 1’ Bu” 
(b) The specific gravity of water taken from the dock, at a 
temperature of 60° F. = 1017 ozs. 


Rule freeboard for 30-ft. Class ITa lifeboat = 10 in. 
Freeboard after adjustment for salt water —104 in. 


X 
‘ 
. 


w FREEBOARD 


Hias = 122 Fig. 123. 


Freeboard and flotation tests of Class ITA lifeboat. 


Boat while afloat was loaded with weights evenly distributed 
in order to maintain a level keel, until a freeboard of 104 in. was 
obtained at amidships. (See Fig. 123.). Weights on board were 
then recorded as follows :— 


169 weights at 56 Ibs. each = 84:5 ewts. 


Less equipment = 50 ,, 
95, 

ED lee 54 persons 

(ja oo ee 


The deck area was sufficient for 66 persons. Therefore the free- 
board, inthis case, is the governing factor which settles the number 
of persons which can be assigned to the boat. I+ will also be seen 
that the external and internal buoyancy were sufficient for 
58 persons. If the deck area had given a smaller number of 
persons than 54, then that smaller number would have been used 
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for the assignment, provided there was sufficient seating accom- 


modation. 
FLOODING TEST. 


(a) Boat was floated in the light condition and without 
equipment. Plugs were then withdrawn and the boat flooded 
with water until the water inside was at the same level as outside. 

Freeboard measured amidships = 114 in. 

(b) Boat remained in condition (a), but with plugs-inserted. 
It was then loaded to the condition when the top of the air- 
cases was awash, 7.¢e. with a freeboard of 14 in. 

The load on board was 111 ewts., and allowing 5 ewts. for 
equipment— 

106 x 112 

165 


(c) The weights were removed. Plugs were again withdrawn, 
and sufficient weights added to bring the top of the air-cases 
awash inside and outside of boat, 2.e. possessing a freeboard of 
14 in., and the inside of the boat was filled with water to the 
same level as outside. 

The load on board was 56 cwts., and allowing 5 cwts. for 
equipment— 


This would equal = 72 persons, 


51 X 112 
16 34 persons. 


This would equal 


STABILITY TEST. 


It was estimated that 38 persons could be accommodated on 
the permanent structure and the remaining 16 persons on the 
upper thwarts. 

The centre of gravity of 54 persons above the “deck” was 
estimated as follows :— 


38 persons at 1:0 ft. above deck = moment of 38 
16 29 2°25 29 29 — 23 2? 36 
54 74 
C.G. of persons 74-5 on; 
above deck 54 1°37 tt. 
54 persons = 79°5 cwts. Equipment = 5 cwts. 
Total load = 84:5 cwts. 


Timber support was erected in the boat for the accommodation 
of the weights (representing persons) which were arranged as 
follows :— 
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60  ewts. at 1-4 ft.abovedeck= 84:0 moment 


13 33 13 {t. 39 bP) —= 16°9 39 
Staging (5S ewts.)atllit. ., , = 605 ,, 
4 men (6 cwts.)atl2f , , = 12 _ 
Total weight = 84°5 _,, Total moment = 114°15 
Position of C.G. of load = — = 1°35 ft. above deck. 


(a) Boat in service condition, weights arranged as already 
described (see Figs. 21, 124 and 125), and so placed that the 
upper weights could be readily moved from one side of the boat 
to the other. 

A measurement batten was prepared as shown in Fig. 124. . 


MEASUREMENT 
BA? Y 


, WEIGHTS 
El eN 


Fie. 124. Fie. 125. 
Stability tests of Class Il lifeboat. 


indicating the readings from the top of the bulwark gunwale, 
marked in feet and inches. 


Distance between reading edges of scale = 10’ 5}” 
Transverse shift of weights = 7’ 2” 


The readings from the various inclinations were recorded as 
follows :— 
Initial scale readings: Port, 2’ 113”; Starboard, 2’ 112”. 


Weight | .. | Seale | Scale | 
moved. pie reading. | Difference. | reading. Difference.| Total. 
Cwts: TROWEE.” it se Port: j | Starboard. | , 
= gr | | are 
2 me 9” | 3’ 1% | 1}” 9’ 103” 13” 23” 
| ! 


The inclinations were continued until the deck was well awash, - 
and the readings noted as detailed above. Two or four men are 
usually left in the boat to shift the weights in a transverse 
direction. 
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(b) Boat in service condition as at (a), but with the addition of 
2 tons of water inside—The amount of water to be placed on 
board was previously estimated by adding two tons of weights 
on board and recording the difference in freeboard. 

The weights were arranged exactly in the positicns fixed for 
the first test, but with the two tons of free water on board. The 
readings, after inclination, were noted and placed in the order 
arranged. 

From the information thus obtained, stability curves could 
be plotted and recorded. 


SEATING AND ROWING TEST. 


The -boat was loaded with 54 persons wearing life-jackets ; 
238 being on the “deck,” or permanent structure, and 16 seated 
Gon the upper or collapsible thwarts. It was afterwards rowed 
“and steered about the dock for 15 minutes. The boat was stable 
Sand remained in correct trim, and there appeared to be sufficient 
“room for the proper seating of the total number of persons on 
rsboard. ‘The length of oars was 13 feet, four in number each 
“side, the thwarts being double banked. 


VBLIC 


On the results of these tests depend whether the boat can be 
accepted for service on a vessel, and whether the construction on 
the remaining batch of boats can be completed without any further 
alterations. 

The tests entail much expense and a great deal of labour, 
which could be obviated if standard dimensions and details of 
construction were recognised and made compulsory. 

It should be mentioned that with the modified Class [a 
lifeboat, account has to be taken of the additional freeboard 
required over the standard boat. Further tests are also under- 
taken to ascertain if the end and side wooden bulwarks are 
watertight at the joints. 


Pp 


SECTION E.—CONSTRUCTION OF CLASS Ic, Ip AND 
IIc PONTOON LIFEBOATS WITH COLLAPSIBLE 
BULWARKS 


Tue differences between the three classes of lifeboats now under 
treatment can be seen in Figs. 3, 5 and 6. 

Lifeboats of Classes Ic and IIB are identically the same in 
method of construction and general design, except in regard to 
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the bulwarks. In Class Ic lifeboats the bulwarks are fixed, but 
in Class Ip lifeboats they are made to collapse and hinge down 
on the deck in the manner described for Class IT open lifeboats. 


OVTSIDE BUOYANCY 


BUOYANCY AIRCA. 
UNDER DECK” | 


— ae reer L @enera mv FeER—__ on 
Fra. 126.—“ Deck” plan of Class Ila open lifeboat. 


of M-RSCUPPERS) 
3 


c 
WELL SECK 


— PLAN — 


SOLAR ALS BULLS, 


' lens es WT WELL DECK —— -.-—— -.-—»J 
ne epee _.W:T DECK AT SIDES -y__. : 


| COMPRATHENTS: | 


— ELEVATION — 
Fra. 127.—Outline of “deck” and well of Class IIs pontoon lifeboat. 


A 
TRANSVERSE W.T Leola on 


COMPARTMENTS 


Fig. 128.—Section of Class IIc pontoon lifeboat. 


Lifeboats of Class Ic do not find much favour with shipowners 
and shipbuilders, owing to the additional room required for the 
fixed bulwarks, and as deck space is of such great consideration 
in a passenger vessel, we usually find that Class I. open lifeboats 
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are attached to all the davits, and the additional lifeboats required 
to make up the full complement are of the pontoon or open type 
possessing collapsible bulwarks. Boats having collapsible bul- 
warks are thus able to stow under the Class I. open lifeboats 
attached to davits, as shown in Fig. 129, or may be stowed 
inboard, one above the other, transporting arrangements being 
fitted under the boats to bring them rapidly under the davits. 
Fig. 226 and the frontispiece show how the pontoon lifeboats 
are stowed inboard and adjacent to the davits. ¢ 

The outstanding difference between pontoon lifeboats and the 
open lifeboats of Class ITA is to be seen in the method of providing 
the reserve of buoyancy. 

Class II lifeboats are fitted with buoyancy air-cases, while 
pontoon lifeboats of Classes Ic, Ils and IIc depend entirely upon 
the watertightness of their hull for buoyancy. Therefore it is 
very essential that the workmanship and materials used in the 
‘construction of the pontoon lifeboats should be of the very best 
‘quality. 
= In the first place, the timber used must be thoroughly seasoned, 
‘-and when completed and in service on board a vessel, they should 
>be periodically and very carefully inspected. Hvery compart- 
ment must be easily accessible and ventilated at every convenient 
opportunity. 
> If there were the slightest trace of dry rot in the hull of the 
“boat when first completed, it would very rapidly spread under 
athe conditions of a close atmosphere after the compartments 
had been closed in by the watertight deck. 

Reference has already been made when discussing the details 
of construction of ordinary pulling boats of the importance of 
having all shavings cleared out of the boat before and after 
painting. The necessity for this precaution is even greater in 
the case of pontoon lifeboats, owing to the special features of 
their construction. Shavings very quickly become infected with 
dry rot mycelium, and carry the disease to other parts of the 
structure. 

The watertight deck is open to the effects of the weather, and 
in the case of wooden boats the latter has a direct influence on 
the value of the deck to keep out water, and for this and the other 
reasons mentioned, it is essential to periodically inspect the 
interior of these boats. 

The difference between the Class IIs and Class IIc pontoon 
lifeboats is found in the design of the deck, the former has a 
“well” deck and the latter has a flush deck. The skeleton 
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frames of these two boats are practically alike, and they 
do not greatly differ from the Class IT lifeboats in this respect, 
except that the transverse bulkheads in the pontoon lifeboats 
are watertight. It is quite possible that the bulwarks of these 
boats will be of the all wood type in future construction, instead 
of the combined use of wood and canvas. Very few passenger 
vessels were completed during the war except as cargo-carrying 
ships, which considerably influenced the output of the boats 
with collapsible bulwarks. = 

The hull structure of a pontoon lifeboat is divided into a 
number of transverse watertight compartments, bounded by 
bulkheads built up in two thicknesses similar to the outside 
planking, and strengthened by longitudinal non-watertight 
bulwarks. The size of these watertight compartments are so 
arranged that should the structure become damaged with two 
compartments laid open to the sea, and having the full complement 
of persons on board, there would still be a reserve of buoyancy 
and sufficient stability to enable the boat to keep afloat without 
danger to the occupants. 

The skin or planking is made up of two thicknesses of mahogany 
worked in diagonal fashion, and the planks are fitted from 
gunwale to gunwale at right angles to one another. The minimum 
width of the planks is 6 in., and between the two thicknesses is 
laid a covering or ply of stout calico and white lead-paint. Before 
the calico is worked the plank is treated with boiled linseed oil. 

An alternative preparation for the fabric is No. 5 Navy Canvas, 
laid in liquid marine glue. 

These types of boats are very wide and shallow, giving a full- 
formed floor, and when stowed on deck and secured with gripes 
there is always a certain amount of “ working ” felt at the con- 
nection of the plank ends ; the action of a seaway would have the 
same effect. To obviate leakage at the keel seam, and to main- 
tain an unbroken skin to each compartment of the hull, the 
planks are fitted from gunwale to gunwale. The keel and bilge 
keelsons are fitted after the planking is complete, and the 
keelsons are formed with the usual hand grips to enable persons 
to cling to the boat should it capsize. 

“Lundin ”’ Lifeboats.—Messrs. The Welin Marine Equipment 
Co., Long Island City, New York (now American Balsa Company 
Inc.), have specialised in the particular type of boats now 
under review. The London firm has been good enough to 
- supply the writer with a number of photographs of the various 
designs from which illustrations have been produced. 
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Fic. 13].—24-ft. “Lundin” housed lifeboat. 
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Fig. 129 shows a 28-ft. “ Lundin ” decked lifeboat stowed under 
a Class I. open lifeboat. These boats are built of heavy galvanised 
steel, double riveted, with countersunk tinned rivets. The hull 
isdeckedin. The folding bulwarks are of substantial construction, 
and when raised to the vertical position, automatically lock them- 
selves. Canvas bulwarks have been superseded as being liable 
to perish very quickly. The collapsible bulwarks when hinged 
down into the stowing position form a good foundation to stow a 
second. boat. ij 

The hull is sub-divided into transverse watertight compart- 
ments, with raised manholes, providing access thereto. The 
manhole covers are held in place by “ port-light screws.” 

Patent non-return valves are fitted to the deck, which quickly 
discharge water coming over the bulwark and prevent water 
entering from below. 

A characteristic feature of these and other types of lifeboats 
built by the firm, is the use of a very light fender, which adds 
stability and strength to the boat. The wood used is known as 
Balsa wood, which is lighter than ordinary cork, and is also 
utilised in the manufacture of life-preservers, lifebuoys, and rafts, 
and complies with the United States inspection requirements. 
These fenders are secured in place by metal straps, and can be 
removed for repair or painting in a few minutes. 

The boats are of the scow type, having a spoon-shaped bow 
and stern considerably raised, which gives them a great riding 
advantage in rough weather. They offer many advantages as to 
seaworthiness, carrying capacity, and facility of stowage. The 
United States Transport Service, and many leading steamship — 
lines, have adopted this particular type of boat. : 

Fig. 131 illustrates the Lundin Housed Lcfeboat, which is some- 
what similar in design to the “ decked” lifeboat, but is provided 
with a house in which are fitted patent port lids through which 
oars can be used for the purpose of propelling the boat. Water- 
tight doors completely protect the passengers from bad weather. 
Automatic ventilators are fitted to the house. 

Fig. 130 gives a general view of the “ Lundin’ Power Lifeboat, 
which embodies all the essential features necessary for this type 
of boat. It is self-righting and self-baling. The propeller is 
located and well protected in a tunnel. The boat manceuvres 
well in the water, and can be carried in davits ; it possesses many 
advantages over the ordinary type of boat. It serves the purpose 
of “mothering” the other lifeboats in case of necessity, an 
illustration of which is given in Fig. 133. 
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Fic. 133.—“‘ Lundin” power lifeboat towing decked and open lifeboats, 


Fig. 132 shows a power lifeboat undergoing a stability test, 
having the full number of persons accommodated within the 
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house, and a number of men standing on one gunwale, which 
indicates the large amount of reserve stability possessed by 
this type of boat, and hence her steadiness for the passengers’ 
comfort. 

Wireless telegraphy apparatus completes the equipment and 
enables the boat to keep in touch with vessels and secure help 
quickly in case of need. 

While these boats are necessarily somewhat expensive to build, 
they are carefully designed with a view to minimise-trouble and 
expense of upkeep. 


DECK AREA AND CAPACITY OF PONTOON BOATS, 
Classes Ic, IIB and IIc. 


The method of obtaining the deck area is exactly the same 
as that which is adopted for the Class IIa boat, explained in 
Part IV., Section D, and illustrated in Figs. 126 and 127, 

The unit of surface is : 


Classes Ic and IIB = 3} sq. ft. 
Class IIc = 34 ,, 


To obtain the number of persons which the boat will carry, as 
far as the deck area will allow, we take the superficial area calcu- 
lated in accordance with the approved formula and divide it by 
the correct unit of capacity, the result will-give us the number of 
persons. 

Freeboard.—Boats of Classes Ic and IIB have a well deck, the 
area of which must be at least 30 per cent. of the total deck area. 
The height of the well deck above the water-line at all points 
must be at least equal to one-half per cent. of the length of the 
boat, this height rising to one and a half per cent. of the length of 
the boat at the ends of the well. 

The freeboard is such as to provide a reserve buoyancy of at 
least 35 per cent. Reference should be made to Fig. 127. 

Boats of Class IIc have a flush deck, and the minimum free- 
board is independent of their length and depend only on their 
depth. The depth of the boat is measured vertically from the 
underside of the garboard strake to the top of the deck at 
the side amidships, and the freeboard should be measured from 
the top of the deck at the side amidships to the water-level 
when the boat is loaded. (See Fig. 128.) 
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The freeboard must not be less than that given in the 
following table :— 


Depth of boat Minimum freeboard 
in inches, in inches. 
12 23 
18 33 
24 54 
30 64 


For intermediate lengths the freeboard is obtained by inter- 
polation. 

The above amounts are applicable without correction, when 
the boats have a mean sheer equal to 3 per cent. of their length. 
If the sheer is less than this standard, the minimum freeboard is 
obtained by adding to the figures in the table one-seventh of the 
difference between the standard mean sheer and the actual mean 
sheer measured at the stem and sternpost; no deduction is made 
on account of the sheer being greater than the standard mean 
sheer, or on account of the camber of the deck. 

It is important to notice that the freeboard values given 
in the table are based on the boat floating in fresh water, the 
necessary correction must be made if the boat is afloat in sea 
water. 

The boats are loaded with weights representing the equipment 
and total number of persons obtained from the capacity rule, 
taking 165 lbs. as representing one person. 

If the boats are submerged to a greater depth than that which 
provides sufficient freeboard in accordance with the table, then 
the weights are adjusted until the correct freeboard is obtained, 
and the number of persons assigned to the boat is altered accord- 
ingly. 

Draining Arrangements.—Both flush-deck and well-deck pon- 
toon boats are fitted with efficient means for quickly freeing the 
deck of water. A special type of flap non-return valve is fitted 
between the deck and planking, having rubber seatings, which 
allows the water on the deck or in the well to quickly escape, and 
at the same time prevents the water below from coming up 
through the orifices. 

The number and size of the orifices are determined for each 
class of boat by a special test. 

The arrangements are such that in the case of a lifeboat of 
28 ft. in length, after it has been loaded with weights equal to 
its total complement of persons and full equipment, two tons of 
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water, which has been placed on board, must be cleared from the 
boat in a time not exceeding the following :— 


Classes Ic and IIs =60 seconds 
Class IIc = 20") =, 


For boats having a length greater or less than 28 ft., the weight 
of the water to be cleared in the time stated is to be directly 
proportional to the length of the boat. Y 

When testing the boat for freeboard, it is usual to ascertain 
the difference in draught when two tons of weights are placed 
on board. This information is noted, and when flooding the deck 
for the time test, the correct draught will give the amount of 
water on the deck. The orifices are covered with wood and 
weighted during the operation of flooding, and at a signal they 
are simultaneously lifted for the commencement of the time test. 

An arrangement of sleeve ports is sometimes fitted to the 
flush-deck boats in addition to the scuppers with non-return 
valves, but with the “ all-wood ”’ type of bulwarks, some better 
arrangement is considered necessary. 

A few decked boats have been constructed possessing freeing 
ports in the canvas topsides, provided with a canvas flap, but 
they are considered very objectionable, and should be closed 
watertight at the first opportunity by fitting canvas covering 
pieces, double sewn, and the approved arrangements’ fitted. 
A successful wooden hinged shutter has yet to be designed. Few 
opportunities have been given recently to submit for approval 
a satisfactory side freeing port, but no doubt this will be rectified 
in the future. 

It is generally considered that in those types of boats which 
depend on the watertightness of the deck for reserve of buoyancy, 
that each boat when stowed in a tier should be separately 
supported. The weight of one boat on another is detrimental 
to the efficiency of the deck of the boat underneath. 

Periodical survey of pontoon boats already forming a part of 
the equipment of passenger vessels must be undertaken to ascertain 
their condition, and whether they are fit for the purpose for which 
they were originally intended. 

Selections are made, and the boats placed in the water without 
any preparation by painting or puttying. 

In each class of boat under review bilge pumps were at one 
time fitted at the ends, as the transverse compartments were not 
then made individually watertight. Before the boat is placed 
in the water the bottom is sounded to ascertain if there is any 
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water inside, and if so it is removed as far as practicable. Ifa 
small amount of water enters the deck or planking, means are 
taken to prevent the difficulty by a thorough repair. 

At least one boat is loaded with weights corresponding to the 
full complement of persons and equipment. If water enters 
the boat after three hours, in such quantity as to become 
dangerous to the stability of the boat, efficient air-cases are fitted 
and provided in as large units as practicable, allowing three 
cubic feet of air-case for each person assigned to the boat. 

The freeboard of the loaded boat, after the air-cases have been 
fitted, must not be less than that allowed by the rules in force 
when the boat was built, with the addition thereto of any _ 
correction that may have been made for camber or round of 
beam under these rules. 

If the unloaded boats which have been placed in the water 
show signs of leakage, after floating for three hours, they must be 
treated in the manner described. In addition to the insertion 
of the air-cases, the hull must be made perfectly watertight. 

The efficiency of the canvas topsides must be particularly 
noted during the survey as to whether they are watertight and of 
sufficient strength. 

The very best materials are employed during the construction 
of these boats, and the workmanship must of necessity be the 
highest class. 

Before construction is commenced detailed specifications and 
drawings must be submitted to the Board of Trade for approval, 
and after one set of boats is completed, severe tests must be 
undertaken and prove satisfactory before the construction of 
further boats of the particular design can be proceeded with. 

These tests are very similar to those already fully explained 
in Part IV., Section E, when dealing with the open lifeboats of 
Class IIa, except that a further test is required to ascertain the 
efficiency of the scupper valves. They are as follows :— 

(a) Strength ; (b) Freeboard ; (c) Flotation (at least 3 hours 
to test watertightness of hull); (d) Deck-flooding ; (e) Stability ; 
(f ) Seating and rowing. 


PART V z 


SECTION A.—MOTOR BOATS 


THE motor launch for use on board a vessel was for many years 
considered a luxury equipment, and confined to one or two 
leading shipping companies, but recent experience has proved 
the necessity of an extended supply not only for the purely 
passenger type of vessel, but also for the cargo-carrier. 

The influence of the war, and the experience of many of our 
merchant seamen when cast adrift many miles from land, have 
naturally increased the demand for all foreign-going vessels, 
both cargo and passenger, to be equipped with at least one 
motor lifeboat. 

The Anchor-Brocklebank Steamship Co. have taken a very 
commendable action in providing accommodation, on most 
up-to-date lines, for a large number of cadets on several of their 
cargo vessels. These cadets are educated and take a share in 

‘the actual routine of the daily work and experience on board ; 
they thus receive a training of the most practical and thorough 
character. Included in the equipment is a motor boat for the 
use of the cadets as a means of increasing their knowledge in 
seamanship. Messrs. Alfred Holt and Co. and other companies 
carry power boats on several of their cargo vessels. 

A large number of our Mercantile Marine officers have been 
attached to the Fleet Auxiliary vessels, on which motor boats are 
usually carried, and the very many advantages which have been 
experienced, and the speed with which the passage can be made 
from the vessel at the anchorage to the shore, have greatly 
increased the desire to have a power boat on board, as a part of 
the equipment. 

Several countries now insist on the provision of at least one 
motor boat on foreign-going vessels. 

The boat equipment of many of our large passenger liners 
includes one or two motor lifeboats or motor towing boats. The 
frontispiece indicates in the foreground a motor boat supplied to 
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the R.M.S. Aquitania by Messrs. Sir John Thornycroft and Co., 
Ltd. Even a cursory glance at the photograph will give one an 


Fia. 135, 


Fic. 136. 


Wireless equipment of motor boat constructed by Messrs. Sir John Thorneycroft 
and Co., Ltd., Chiswick. 


idea of the quality of construction, and Figs. 134-136 show the 


general arrangement of wireless equipment. 
One very great advantage with this type of motor boat 
is, that in case of disaster, it can be utilised as a “ mother 
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ship ” for towing the ordinary pulling lifeboats and keeping 
them in touch with one another, and for the purpose of supply- 
ing them with medical comforts, blankets, etc., if required. 

The installation of wireless telegraphy is an obvious advantage, 
and in the light of present-day experience, and the general advance 
in practical and scientific equipment, the dangers of an open sea 
passage are considerably reduced. The apparatus has a range of 
- about 50 miles for transmitting and consequently would be able 
* to keep in constant communication with steamers in the vicinity. 

The hull is built of teak or mahogany and fitted with a 
Thornycroft 4-cylinder motor of 30 B.H.P. starting on petrol and 
running on paraffin. 

The speed under power only is about 7 knots, and the carrying 
weight of the boat in running condition, without passengers on 
board, about 53 tons. 

The dimensions are: Length 30 ft.; breadth 9 ft. 6 ins. ; 
depth 4 ft. 6 ins. 

Generally speaking the design is probably one of the best and 
most practical proposals to meet the difficulties experienced in 
life-saving at sea, and although it is not designed to comply 
with the Board of Trade requirements for a ship’s lifeboat, the 
equipment is very efficient and complete. 

Another design is shown in Figs. 137 and 138, which was 
constructed to meet all the Board of Trade requirements. 
Buoyancy air-cases are fitted in sufficient quantity to provide 
the reserve of buoyancy for the full number of persons carried 
and the weight of the motor and gear. The functions of this 
boat in addition to the larger space for the accommodation of 
persons, are practically the same as the boat previously referred 
to. Itis fitted with a 15 B.H.P. motor, giving a speed of 6 knots. 

Two motor lifeboats as described were carried: on the R.M.S. 
Britannic, which was lost during the war in the Mediterranean 
Sea. 

The demand for power lifeboats during the past four years 
has been so great that to increase the usefulness and widen the 
radius of action of the ordinary pulling lifeboats, portable outboard 
motors have been fitted. 

The United States authorities stipulate an outboard motor 
to be carried and attached to a lifeboat for towing purposes in 
case of necessity. 

~ The writer has had some experience with the “ Evinrude,” 
the “ Waterman Porto,” and the “ Simplex ” outboard motors, 
the last-named being supplied by Messrs. W. Macmillan and Co. 
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of Alloa, Scotland. The photograph shown in Fig. 139 esas 
the 34-5 H.-P. model, which 
is of sturdy construction and 
designed to meet the reason- 
able necessities of a ship’s 
boat. One of the special 
features of this motor is the 
large rudder by which the 
boat may be easily steered, 
whether the motor is running 
or not. Reversing gear is 
also fitted. 

The two first-named out- 
board motors are too well 
known to require any special 
description. A large number 
of these are now in constant 


Designed and constructed by Messrs. Sir John 


operation in all parts of the sop ees 3 
world. Fig. 140 illustrates so Ae 
the Waterman Porto motor, x§ 
which can be easily attached qr oF 
to the transom and sternpost = 2 
of an ordinary ship’s boat, “8 
the arrangement of clamps is a 
very simple, and so designed i sa 
as to allow the weight of the . : can) z 
engine to come on the boat’s Se] ‘'g 

stern and cause no twisting VEEL : 

action. A 


The motor is of the 3-port, 
2-cycle type, which, owing to 
its simplicity, is considered 
most satisfactory. The crank- 
case and tiller are cast from 
a special copper alloy which 
is specially adapted for marine 
or salt water use. i H | i, 

' The gears are designed to VRE l UVTI af 
give one turn of the propeller i 
wheel for every one and one- : 
half turns of the engine. 

The fuel tank is of large capacity, and carries sufficient fuel 
for several hours’ use. 


- 
ae 


ye TANKS NPER- 


STEERING UTS! 


Fic. 188.—Plan of motor lifeboat. 
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Space will not permit a full or adequate description being 
given of these particular types of outboard motors, but from 
inquiries made from ships’ officers who have had recent experience 
with them on the lifeboats carried by the Naval Auxiliary vessels, 


Fic. 139.—The Simplex outboard motor. (Messrs. W. Macmillan and Co., 
Alloa, Scotland.) 


they appear to have given great satisfaction for the purpose 
intended. . 

It is generally admitted that in a motor lifeboat the engine 
should be of such power as will be sufficient to allow the launch 
to tow other boats. The whole of the mechanism and wiring 
must be enclosed and protected from the weather, the greatest 
enemy to the internal combustion engine being dampness or spray. 

During the period the motor boat is stowed in the chocks 
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on the vessel, the engine-room staff should take constant over- 
sight of the mechanism of the boat, see that the bilges are kept 
quite free from water, that the engine is started for two or 
three minutes every day to keep it in tune and perfect- readiness 


Fic. 140.—The Waterman porto motor. 


for every event, and opportunity taken when in port to give the 
boat aspin. Periodical attention must be given and should form 
part of the ordinary boat drill. 

One of the mistakes that would probably be made in an 
ordinary cargo boat, if legislation made it necessary for every 
_ vessel to be supplied with a power boat, would be that of neglect. 
It requires the closest supervision, even under present circum- 
stances, to see that the ordinary lifeboats are kept in a fit and 

R 
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proper condition, and with the addition of mechanical propulsion 
to the statutory equipment, the daily routine of attention to 
details would be increased. It is quite safe to state that unless 
adequate care and oversight are given to the condition of the 
motor and its accessories, the vessel is better served without a 
motor boat. 

The Rules for Life Saving Appliances state— 

‘“¢(1) An approved motor boat may be carried as a lifeboat 
subject to the following conditions :— 

(a) It shall comply with the requirements for a lifeboat of 
Class I., and proper appliances shall be provided 
for putting it into the water speedily. 

“*(b) It should be adequately provided with fuel, and kept so 
as to be at all times fit and ready for use. 

“*(2) When the number of lifeboats is less than ten, one of 
‘“‘them may be a motor boat. Where the number of lifeboats is 
‘not less than ten, two of them may be motor boats. The Board 
‘‘of Trade may, on the application of the owner, allow a greater 
“number of motor boats to be carried, if they are satisfied that 
“the efficiency of the life-saving equipment will not thereby be 
** diminished. 

(3) In fixing the volume of the internal buoyancy and 
‘‘ where fitted, the external bouyancy, regard should be had to 
“ the difference between the weight of the motor and its acces- 
‘“‘sories and the weight of the additional persons which the 
“boat could accommodate if the motor and its accessories were 
“‘ removed.” 

The recommendations of the Departmental Committee on Boats 
and Davits, when dealing with the question of mechanically 
propelled boats, were as follows :— 

“ We recommend that the carriage of mechanically propelled 
boats should be optional for all classes of steamships. But since 
the efficiency of a lifeboat for saving life is not diminished because 
it is fitted with a motor, we recommend that whatever be the 


number of boats carried on any ship, the shipowner should be . 


allowed the option of carrying one mechanically propelled boat 
if he so desires. 


“Tn the case of a vessel carrying a considerable number of 


lifeboats it would be preferable to carry a small number of 
high-powered motor boats rather than a large number of low- 


powered boats. Instead of increasing the number of motor boats - 


on a scale corresponding with the total number of boats carried, 
the size and power of the motor boats should be increased as the 
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number of other boats increases. In general, two motor boats 
on each side should be sufficient. 

‘‘ The reasons which lead us thus to limit the number of motor 
boats carried are mainly connected with considerations of the 
efficient supervision and maintenance of a large number of engines 
and with the difficulty of ensuring that one or more men who are 
conversant with the working of a motor would be assigned to each 
motor boat in the confusion of taking to the boats in an emergency. 
Further, in view of the fact that an increasing number of ships 
are being fitted with wireless telegraphy, it is not desirable that 
the ships’ boats should proceed far from the neighbourhood of the 
disaster. The motor boats would be used for keeping the other 
boats together and generally shepherding them, rather than for 
towing a number of boats a long distance. In certain trades, 
of course, they could go reasonable distances in search of succour. 
Also one or two powerful motor boats might be of service in 
rendering assistance in bad weather on a lee shore. In these 
circumstances we recommend that the motor boats carried should 
be as large and as powerful as possible, having regard to the 
size of the ship and the means available for handling and launching 
such boats. 

«“ As to the type of engine which is most suitable for this 
purpose it may be said that steam is of little value owing to the 
delay involved in starting the engine. The use of petrol in bulk 
is viewed with disfavour owing to the risk of fire and explosion. 
On the whole, therefore, we recommend the type of engine known 
commercially as the paraffin engine. This engine is simple, safe, 
and reliable, and there are several satisfactory patterns on the 
market. Even with this engine, if paraffin alone is used, con- 
siderable delay in starting the engine may result from the difficulty 
of heating the vaporiser under unfavourable conditions of 
weather. The use of a small quantity of petrol, however, 
materially facilitates the starting, and we have seen a system 
of petrol starting which obviates the ordinary dangers arising 
from the use of petrol in bulk. The petrol is carried in small 
hermetically-sealed cylinders which contain one starting charge 
only, so that the possibility of leakage and evaporation is 
minimised. 

“Special attention should be given to making the ignition 
gear damp-proof, and the casing of the engine watertight. 

“Evidence has been put before us which shows that fuel 
could easily be carried to cover a radius of 100 miles. This 
quantity of fuel should be the minimum. 
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“In order to ensure that the engines are always in working 
order, they should be started up at every boat drill. Steps should 
be taken to secure that this rule shall always be observed. In 
order that no damage may result from starting the engine on the 
vessel’s deck, provision should be made for proper water circula- - 
tion in such cases, when the design of the engine necessitates 
water-cooling.”’ 

Construction of Hull.—There are very few features connected 
with the construction of the frame and the method of working 
the planking, which have not already been explained in full 


Fig. 141.—Motor boat. Fore-and-aft view. 


detail in the section dealing with the construction of ordinary — 
pulling boats. 

The planking of the smaller type of motor launches is some- 
times worked on the “ clinker ” method ; but the great majority 
of ships’ motor boats are planked on the “carvel” or “ double 
skin” system. A flush surface on the outside offers least 
resistance, and gives the best underwater form for the most 
satisfactory speed results. The larger type of motor boats is 
constructed on the “carvel”’ principle in many cases, but in- _ 
variably the ‘ double-skin ”’ planking is used, as in this case it 
naturally follows that the hull is much stronger and better able to 
withstand the climatic changes of atmosphere. Each of these 
methods has already been fully described in Section A of Part 


MOTOR BOATS 245 


IV., and it will serve no useful purpose to refer to the question 
again in any detail. 

Practice varies even in the limited area of the Firth of Clyde, 
where in one yard the section moulds are so arranged as to allow 
the motor boat to be constructed upside down, in similar fashion 
. to that which is adopted when the frame is complete and the 


Fic. 142.—Motor boat. ‘Fore end view. Under construction by Messrs. 
McGruer and Co., Ltd., Clynder, Scotland. 


planking has commenced, in the case of the lifeboats with 
collapsible bulwarks. 

The boat is not turned over into its upright position until the 
planking has been completely finished and fastened. 

Figs. 141 and 142 illustrate a 20-ft. motor boat in course of 
construction, having an inner skin of mahogany, worked on the 
diagonal system, and an outer skin also of mahogany, fitted in a 
fore-and-aft-direction. 

The photograph was taken in one of the boat-sheds of Messrs. 
McGruer and Co., Ltd., of Clynder, beautifully situated on the 


246 SHIPS’ BOATS 


shores of the Gareloch, Scotland, and within easy access to some 
of the best timber in the country. 

The work turned out by this firm is of the very highest class, 
and the name, coupled with that of Messrs. Fyfe of Fairlie, is 
well known throughout Great Britain among shipbuilders and 
superintendents, as being the hall mark of excellence. The writer 
has, therefore, taken the liberty to insert in this section a complete 
specification for the hull of the standard 22-ft. motor boat, 
supplied by Messrs. McGruer and Co., Ltd., and which conforms 
to all the requirements of the Board of Trade. 

The lines of a motor boat, in the first place, have to be. very 
carefully considered, not only in their application to certain 
features of importance considered in the Board of Trade Instruc- 
tions, but more especially to the question of speed and displace- 
ment in their relation to stability, and the service for which the 
boat is intended. 

It therefore follows that moulds have te be made to the 
faired lines on the floor, in the manner described im Section A of 
Part IV. 

It is very essential that the combinations which form the frame 
or backbone of the boat should be specially considered in relation 
to the stresses they will be called upon to resist. 

If the engine is installed amidships, then it becomes necessary 
to stiffen the boat up longitudinally to counteract the tendency 
to sag, by fitting a substantial keelson. 

In the smaller type of motor boat, owing to the desirability 
of keeping the engine as low down as practicable for the purpose 
of stability, there is insufficient space between the fly-wheel and 
hog-piece to allow for the fitting of a keelson; the longitudinal 
strength in this case is, therefore, maintained by fitting two bilge 
or side stringers of heavy scantlings. 

Special attention is given to the combination of materials 
and fastenings in way of the sternpost and deadwood, to take 
the thrust and continual vibration set up by the propeller and 
shaft. 

Again, the important matter of how the lifeboat is to be lifted, 
and the position of the lifting-hooks to suit the particular type 
of davit fitted on the vessel, must receive close attention.’ 

If at all practicable, fixed lifting-hooks should be fitted, but 
the design of the boat may be such as to prevent this being done, 
and in that case there is no alternative but to fit chain slings. 
Proposals have been put forward to supply wire slings, but there 
is always an element of doubt as to the continued efficiency of 
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_ these, having regard to the effect of the weather and the possibility 


of corrosion. —- 
There is no doubt that chain slings support the boat and 


distribute the stresses along the full Jength of the hull in a more 
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Fia. 143.—After combination. Fie. 144.—After-end 
section. 


Fie. 145.—Forward combinations. 


Construction of end combinations for a 22-ft. motor boat. 


satisfactory way than do fixed hooks; but, on the other hand, there 
is not the steady control with the slings which is associated 
with fixed hooks, even with steadying chains fitted to the former. 
The tendency is for the boat to move from the upright position by 
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the shifting of the occupants of the boat or by the movement of the 
equipment. The point is worthy of consideration, particularly 
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Fic. 146.—Midship section of a 22-ft. motor lifeboat. 


when one has to provide for the difficult circumstance when the 
boat may be filled with panic-stricken passengers. 

The drawings shown by Figs. 143-145, 
give the disposition of fastenings for a 
22-ft. motor boat, having fixed hooks to 
suit “‘ Welin ” davits, which lift the boat 
at a distance of about 17 in. from the 
extreme ends. 

The sternpost, stem, deadwoods, and 
transom knee, should be secured from 
material grown to shape and of the very 
best quality. 

lt is somewhat difficult at times to 
secure the after deadwood in one piece, 
and the difficulty is obviated by carefully 
checking the details together and strapping 
with side pieces. 

Sufficient material must-be left in the 
deadwood to give support to the pro- 
peller shaft and to house the stuffing gland. 
Double securing bolts should be fitted to 
Fia 147.—Details ofgun- the keel and deadwood, and arranged to 
wale for motor lifeboat. clear the shaft without weakening the 

combination. Provision should be made 
for withdrawing the shaft by fitting a hinged metal support 
between the heel of sternpost and transom, as shown in Fig. 1438. 
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Care must be taken before the construction is 


The midship section of the 22-ft. motor boat is shown in 


Fig. 146. 
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commenced to ascertain the space that will be taken up by the 
buoyancy air-cases, having in view the additional buoyancy 
which is required to support the weight of the motor and 
its accessories. It is a very difficult problem to house these 
air-cases without encroaching on the available space for seating, 
working around the engine, and locker accommodation. Air- 
cases must not be fitted on the floor of the boat, and athwartship 
air-cases are considered objectionable, but are difficult to avoid. | 

The method of arriving at the correct cubic capacity of the 
buoyancy air-cases to be fitted, is dealt with in detail under 
Section C of Part VI. 

Fig. 147 shows the detail of gunwale and wash-strake combina- 
tion. The rounding of the capping-edge, and the fitting of a 
fillet piece between capping and wash-strake, give a pleasing 
finish to the boat. 

Fig. 148 shows in outline the general arrangement, and the 
following specification indicates the scantlings of the various 
component parts, of the 22-ft. motor lifeboat already referred to. 
There is seating accommodation for 17 persons in this particular 
boat. 


SPECIFICATION FOR A STANDARD 22-rr. MOTOR 


LIFEBOAT, 

CONSTRUCTED BY Messrs. McGruer Anp Co., Lrp., CLyNDER, 
DUMBARTONSHIRE. 

Dimensions. 
Length (between outside of plank ee 02 22 Fe -Oan, 
Length overall (about) . . . Gh w i Betton in: 
Breadth . Sa eee Re ARIE ET 
Depth to top of gunwale capping Sete Tt Ma eR? ad LI 


General.—The boat to be built under cover and protected from 
weather during construction. Except where otherwise stated 
all fastenings to be of copper and to Board of Trade requirements. 
All materials used to be of the best quality. The timber to be 
clean grown, well seasoned, grown to form where required, and 
free from defects. All iron and steel work to be galvanised. 
To be of superior workmanship, and all materials to be of the 
best quality. The life-lines round boat to be of good yacht 
quality white manila. Gunwales to be well finished in every 
respect, the sheer of the boat to be neat and “ eye-sweet,” and 
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in accordance with the standard requirements of 4 per cent. of the 
length. 

“The motor boat during construction will be under the survey 
of a ship surveyor of the Board of Trade. 

1. Keel—Canadian rock elm in one length, sided 3 in, 
moulded 4 in. 

2. Hog.—Canadian rock elm in one length, sided 5 in., and 
moulded 1 in., clench fastened through keel with suitable copper 
nails and washers. 

3. Stem.—British oak, well grown to form, sided 3 in., and 
moulded 4 in., scarphed to keel, and fastened with copper clench 
bolts and nails as required. 

4. Apron.—English elm, moulded 34 in., and sided to fay 
its whole thickness against the planks of boat, fastened with 
suitable clench nails and bolts. 

5. Fore Deadwood.—British oak grown to form, moulded and 
sided to fay against the plank throughout. Fastened with 
suitable copper clench nails or bolts. 

6. Sternpost.—British oak, grown to form, ma 5 in., ‘and 
moulded to suit the form of boat, fastened with suitable copper 
clench nails and bolts. 

7. After Deadwood.—English elm, sided 5 in., moulded as 
required, and suitably fastened with copper bolts. 

8. Transom Knee.—British oak, grown to form, sided 3 in., 
and moulded as shown on the plan, fastened with copper nails 
and bolts. 

9. Transom.—English elm, 1} in. thick with bent cant timber 
against the inside surtace. Clench fastened to transom knee with 
copper nails. 

10. Planking.—Carvel built of Honduras mahogany ? in. 
finished. fourteen strakes each side. Six scarphs each side to 
be allowed. Fastened through lands with clench nails No. 12 
gauge, and through timbers with No. 10 gauge. 

11. Timbers—Steamed, of Canadian rock elm, spaced 5} in 
centre to centre, sided 14 in., moulded in. To be in one length, 
except at the ends where they will be mortised into the deadwoods. 

. 12. Gunwales.—Canadian rock elm, in one length, 2 in. deep 
and 14 in. wide, the space between the timbers to be filled in 
with pine, and fastened through each timber wal copper clench 
nails. 

13. Quarter Knees and Breasthook.—British woes grown to 
- form, to be fitted to cross-piece and gunwales, and fastened with 
copper clench nails and bolts. 
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14. Risings.—Canadian rock elm, in one length, each. side 
rounded on inside edges, and fastened through each timber with 
copper clench nails. : 

15. Rubbers ——Canadian rock elm, in one length, each side, 
12” x 14”, fastened through each timber with copper clench nails. 

16. Bilge Stringers.—Canadian rock elm, 3” x 1%”, fitted full 
length of boat in one piece, and secured to every alternate timber 
with copper clench nails, gauge 10. 

17. Capping to Gunwales—Canadian rock elm in one length, 
2 in. thick, and broad enough to cover gunwales, timbers, sheer 
strake, and to project 3 in. over sheer strake, where it will be 
rounded to form bead moulding. To be fastened with copper 
spike nails. 

18. Deck Beams.—British oak, sided 1 in. and moulded 13 in. 
at centre, and tapered towards ends. Round of beam to be 
3 in.in 6 ft. A ledge to be fitted under beams at boat’s side, 
through-fastened at each timber, the beam ends to be clench- 
fastened to this ledge. 

19. Deck Plank.—Teak or mahogany, ? in. thick and 3 in. 
wide. ‘To be fastened to beam with brass screws and dowelled. 
Seams to be caulked and paid with marine glue. 

20. Coaming to be worked as shown on plan, Canadian rock 
elm, 3 in. thick, fastened with brass screws and dowelled. To be 
further secured with six gun-metal knees secured to outside 
coaming and capping. Depth of coaming to be 6 in. above 
gunwale capping. 

21. Motor Bearers.—Selected pitch pine or fir, sided 2} in., 
moulded to suit engine and form of boat. Not less than 9 ft. long. 
Fastened with through copper bolts about 12 in. apart. To be 
further strengthened transversely by an oak floor at each end of 
the engine, the floors to be clench-fastened through keel and 
plank, a clench bolt to go through bearer, floor, and plank. The 
space under the engine to be filled in with pine to the height of the 
timbers and lined with fourteen-ounce copper to form an oiltight 
saveall. Motor to be installed in accordance with best practice. 

22. Watertight Bulkheads—Teak or mahogany, two skins, 
each 3 in. thick, with oiled calico between. Fitted at each end 
of the motor space, and made watertight up to the height of the 
thwarts. Hach bulkhead to have suitable drain valves. 

23. Thwarts and Benches—Teak or mahogany, 1 in. and { in. 
in thickness respectively. To be supported with elm or oak 
knees where necessary, and fastened with brass screws. 

24. Stern-sheets and Gratings.—Laid on fir bearers 2” x 1”. 
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Teak or mahogany side pieces ? in. thick, fastened down with 
brass screws. Teak or mahogany skirting worked above side 
pieces and screwed to timbers. Two portable elm or teak ? in. 
mesh gratings fitted between side benches. 

25. Bottom Boards in Fore Cockpit.—Red pine or fir 3 in. thick. 
Made portable where necessary. 

26. Rudder and Tiller—The rudder to be English elm in 
one piece, 1 in. thick, bearded to % in. at the after edge. The 
head to be oval, formed by ? in. cheeks. A gun-metal cap to be 
secured on top through which the forged-iron tiller with turned 
wood handle will be fitted, and made secure with ornamental 
nuts. Rudder hangings to be gun-metal. 

27. Lifting Hooks and Keel “Plates —To be of the fixed type 
and in accordance with Board of Trade requirements. 

28. Stemband.—Galvanised wrought iron. Skeg to be gun- 
metal. 

29. Staves.—Ensign and pendant staves to be of ash, 14 in. 
diameter. 

30. Canvas Gear.—Boat cover and canopies to be a good fit. 

31. Motor Casing.—To be teak, with sliding panels and hinged 
glass lids. 

32. Towing Bollards——Oak towing bollards to be fitted on 
each side of stern, and one each side of bow, with metal pins 
through the centre of each bollard. 

33. Buoyancy Air-Cases.—Copper buoyancy tanks of sufficient 
capacity made to fit the boat’s sides and cased with teak or 
mahogany. 

34. Storm Hoods.—Two storm hoods, each fitted on three 
g in. galvanised iron rods, hinged at coaming, and laced to brass 
hooks and eyes on coaming. 

35. Deck Fittings.—Two galvanised iron mooring bollards. 
_Four galvanised iron fairleads. 

36. Painting. —Three coats of best paint or varnish, inside and 
outside to approval. The planking of boat to be sandpapered, 
and paintwork to be first class. Decks and internal fittings two 
coats of varnish. 

37. Weight.—Approximate weight complete=2°2 tons. 

38. Seating Capacity.—Proper ‘seating accommodation is to 
be provided for 17 persons. 

39. Notes.—Cast brass plates with ship’s name in one-inch 
“letters to be screwed to stern, and similar brass plate with 


Port of Registry fitted at bow. Portable rope fender fitted 
at bow. 
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40. Outfit—In accordance with the requirements of the Life- 
Saving Appliances Rules, viz. : 

Six oars for rowing. 

One oar for steering, blade painted green. 

Two plugs with chains. 

Hight crutches, including one for steering oar, attached to 
boat by chains. 

Sea anchor, canvas, with 20 fathoms of tripping line and rope 
trailer attached. 

Bailer. 

Two-gallon galvanised iron bucket. 

Painter, 20 fathoms in length. 

Boathook. 

Water breaker or galvanised iron tank, holding one quart for 
each person that the boat is deemed fit to carry. 

Suitable metal dipper, tinned, attached to breaker by lanyard. 

Two hatchets, one at each end of boat. 

The rudder, tiller, bailer, bucket, and hatchets to be secured 
to the boat by sufficiently long lanyards. 

Copper or metal lantern, trimmed with oil and sufficient 
to burn for eight hours. 

Liquid compass in binnacle, to latest requirements. 

Air-tight case to hold 34 lbs. of biscuits, and spanner attached 
for opening plug. 

~ One gallon of vegetable oil. 

Oil distributor, to be attached to sea anchor. 

One dozen self-igniting red lights in watertight tin. 

Box of suitable matches in watertight tin. 

The following are provided, if required, in addition to the 
statutory equipment :— 

25 Ibs. galvanised anchor, with 25 fathoms of 3,'; in. galvanised 


chain. 
One three-light combination light (masthead, port, and 
starboard). 


One small rotary pump and hose. 
One chemical fire extinguisher. 
One box of sand with scoop. 
Mechanical syren. 


General Requirements.—It is quite beyond the intended. 
scope of this treatise to deal in detail with the question of the 
internal combustion engine, as many valuable and helpful text- 
books have already been written on the subject. 
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It is, therefore, the purpose of the writer, to deal only with 
certain important essentials affecting the installation of petrol 
and paraffin engines in motor lifeboats. 

Before construction is commenced on the hull, there are 
certain general conditions which must be strictly observed. 

The scantlings and full detailed specification of hull, together 
with particulars of machinery, oil tanks, and class of oil to be 
used, must be submitted to the Board of Trade for approval, if 
the lifeboat is to form part of the statutory equipment of a vessel. 

It is considered preferable that the space occupied by the 
motor, fuel tanks, pipes, etc., should be situated at the after 
end of the boat, for the better protection of the passengers or 
occupants. 

The motor space is separated from the space occupied by the 
passengers or crew by a watertight bulkhead. In the particular 
case where the engine is fitted amidships, and the majority of 
motor launches are thus arranged, bulkheads are placed at each 
end of the motor space, and made watertight to at least the height 
of the seats. These bulkheads are usually made ot two thick- 
nesses of teak or mahogany, with a calico or canvas fabric between, 
well bedded in marine glue or treated with boiled linseed oil and 
white-lead paint. 

Installation of Motor.—The power of the engine must be 
suitable to the size of the boat. Shipowners have often stipulated 
a speed out of all proportion, which has practically resulted in the 
building of a boat to suit the type and weight of the machinery, 
instead of making proper provision for the accommodation of the 
occupants, and installing an economical type of engine possessing 
‘ a reasonable power which will develop a speed of 7 or 8 knots. 

A 30 B.H.P. 4-cylinder motor installed in a 30-ft. lifeboat 
gives a speed of about 7 knots. A 20 B.H.P. 4-cylinder motor ina 
28-ft., and a 12 B.H.P. 2-cylinder motor fitted in a 22-ft. motor 
lifeboat would give about the same speed. 

To secure a greater speed would mean the fitting of a much 
larger motor, more capacity for the fuel tanks, greater weight, 
and a smaller number of passengers accommodated. 

Particular care must be exercised in fitting substantial bearers 
under the engine, well secured to the hull. The motor should be 
kept as low as possible in the boat. 

The cylinders are tested by water to twice the maximum 
working pressure to which they will be subjected under service 
conditions, and the silencer and the exhaust pipes to at least 
one-fourth of the pressure applied to the cylinders. 
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Prevention of Oil Leakage.—The motor stands in a metal tray, 
which is formed so as to admit of being readily cleaned, and every 
care should be taken by the fitting of suitable drip pans where 
required, to prevent the woodwork from becoming saturated 
and the oil spreading through the bilges. 

The floor boards are made portable to render easy access to 
the bilges for inspection. 

Receptacles, fitted with wire gauge coverings, are provided 
to catch any overflow of petrol from the engine. - 

The greatest safeguard against explosion or fire is cleanliness, 
and every precaution should be taken when installing the motor, 
to see that the woodwork and bilges are kept free from oil refuse. 
All tanks and associated fittings must be perfectly tight. 

If a paraffin tank is installed, no cocks should be fitted except 
for the motor pipe connections. 

Insulation.—It may be necessary, in way of excessive heat 
from the cylinder heads or exhaust pipe, to sheath the surround- 
ing woodwork with metal. It is also very desirable that the 
wooden flooring in way of the motor should be sheathed in this 
manner. 

Carburettor.—Connected to the cylinders is a supply pipe 
leading from the carburettor. The function of the carburettor, 
briefly explained, is to receive the petrol from the fuel tank 
through a supply pipe fitted to the bottom of the float chamber, 
the admission of which is regulated by a needle valve having a 
spindle connected to a float. 

By the action of weights operating on the float and valve, 
fuel is allowed to enter the chamber regularly and remain at a 
constant level. Connected to the float chamber is a pipe with 
a jet, situated just above the level of the fuel, which is led into a 
mixing chamber, and as soon as the engine is started, air is drawn 
by suction into the mixing chamber. At the same time fuel is 
drawn from the jet in the pipe leading from the float chamber, 
and in association with air it becomes vaporised owing to its 
volatility, and remains so during its passage to the cylinders. 

The proper proportion of fuel vapour and air is obviously 
very important, in order to produce the best results from the 
point of view of economising fuel without loss of power. 

The controlling of the mixture in suitable proportions forms 
the basis for the different characteristics of the many useful types 
of carburettors now on the market. 

Carburettors must be of such a type that when the motor 
is stopped the supply of petrol to the carburettor is shut off 
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automatically, but, in any case, means should be provided to 
prevent an overflow of petrol from the carburettor into the boat. 

The pipe which conveys the petrol to the carburettor is solid 
drawn copper, and provided with flexible bends, having a cock 
or valve fitted at each end of the pipe, one being on the tank, and 
the other on the carburettor or float chamber. All joints and 
couplings are made so as to be always accessible and kept oil- 
tight. 

: Paraffin Motors.—Petrol motors are usually fitted to the 
smallest type of motor boats, but where a wider radius of action 
is necessary, which involves a larger quantity of fuel, the installa- 
tion of paraffin engines is much to be preferred. The latter have 
the advantage of using a fuel which possesses a much higher 
flash point than petrol, and is, therefore, not so liable to create 
danger to the passengers. 

In a ship’s lifeboat it seems essential to resort to the necessity 
of maintaining a small supply of petrol for the purpose of starting 
the motor, to enable the boat to clear from the ship as quickly as 
possible, instead of having to wait until the cylinders become 
heated by the application of blow-lamps. 

In petrol motors the fuel is vaporised at ordinary temperatures, 
being very volatile, and when brought into contact with a current 
of air created by the suction of the motor, it remains in a condition 
of vapour. When the petrol and air enter the cylinders in proper 
proportions, they form together an explosive mixture. 

Paraffin will not remain in vapour form when mixed with 
cold air, being not so volatile as petrol, and it becomes necessary 
to arrange for the fuel to be sprayed into the cylinders 
after the latter have become heated, or to bring it into a 
gaseous condition before entering the cylinders by means of a 
vaporiser. 

Petrol is first applied to start the engine until there is sufficient 
heat created in the exhaust pipes to vaporise and bring the . 
paraffin mixture into a condition of combustion. The petrol 
supply is then shut off, and the motor continues running on the 
paraffin. 

Alternatively the inlet pipe or vaporiser can be heated by 
blow-lamps inserted so that the flames pass round the heating 
chambers until a temperature of about 140° F. is reached, when 
the conditions are such as to allow the engine to start and to 
keep running by the action of the heated exhaust vapour from 

the cylinder around the walls of the heating chamber of the 
vaporiser. 
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A 28 B.H.P. motor takes about ten minutes to heat by blow- 
lamps before it is in a condition for starting. The flame from 
the blow-lamps must be enclosed. 

Hot Bulb System.—Briefly explained, this consists of a bulb 
attached to the cylinder, which is heated. The paraffin is 
then sprayed direct into the interior of the bulb, and becomes 
vaporised. There is a valve connection to the bulb, through 
which air is drawn, the combination of air and vaporised fuel 
producing the explosion. The size of the bulb depends on the 
compression of the engine. 

Very few motor launches are fitted with the hot bulb system ; 
it is practically limited to vessels which are run for commercial 
purposes. 

Sufficient information may be gathered from the rough 
description of the various systems in operation, to feel con- 
vinced that, taking the circumstances into consideration, a power 
lifeboat should be installed with a paraffin-burning motor, but 
fitted with arrangements for starting the engine on petrol. 

Fuel Tanks.—The petrol tank must be large enough to obviate 
the necessity of carrying a supply of petrol in spare cans. It 
should be substantially made and so arranged that, when being 
filled, petrol will not escape and find access below the deck. 

A wire gauze diaphragm is fitted to each inlet and outlet of 
the fuel tank, made in such a manner as to be easily removed for 
cleaning and inspection. 

The open end of the inlet pipe is led to the atmosphere above 
the deck, as the air and gas displaced when filling the tank may 
be an explosive mixture. 

A feature in connection with the motor and all its accessories 
is that all the pipes and fittings must be perfectly tight, to prevent 
the escape of petrol gas. 

If the oil tank is of iron or steel it is galvanised and usually 
. tested by water to a pressure corresponding to a head of water 
of at least fifteen feet. 

The fuel tank in small motor boats, and in boats fitted with 
petrol tanks for starting purposes, is arranged at a convenient 
height to allow the supply pipe to have an easy lead and give a 
steady and constant delivery by the force of gravity. -Where 
the horse-power of the engine is great and the radius of action 
of the motor boat is large, then it becomes necessary to carry an 
increased quantity of fuel. 

It is essential from the point of view of stability, that all 
weights should be carried as low as possible in the boat, therefore 
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it is advisable to keep the fuel tank well down below the deck 
ends, and in these circumstances it is an advantage to fit a system 
of forced feed, or a means of supplying fuel to the carburettor 
under pressure. 

Water Cooling.— Water is pumped into the cylinder-jackets for 
cooling purposes. It is essential that care should be exercised 
when deciding on the position of the water inlet pipe in order to 
preserve a constant supply through easy leads, and that the 
intake is never, at any time, out of the water. 

It is, of course, necessary to fit a strainer at the inlet to prevent 
weeds choking the supply pipe, and also a seacock close down to 
the hull. 

The exhaust pipe, which carries away the discharged vapour 
from the cylinders, becomes very hot, owing to the gas remaining 
at a very high temperature. With a wooden lifeboat this becomes 
a serious consideration, and effective means should be provided 
for water-cooling or lagging the exhaust pipes, which are led out- 
board above the water-line or down through the bottom of the 
boat, and the gases discharged into the water. 

Reverse Gear.—Adequate provision is made to allow the boat 
to go astern. Sometimes the arrangement simply consists of 
reversing propellers, the action of which is to reverse the pitch 
of the blades, but maintaining the same direction of rotation. 

The usual practice is to supply a gear actuated by a clutch 
which directly alters the rotation of the shaft. There are many 
satisfactory types of reverse gear now on the market. 

Ignition.—The greatest enemy to the internal combustion 
engineisdamp. The ignition fittings and wires must therefore be 
efficiently protected from moisture, to enable them to be of 
service after a period of disuse. The machinery, or engine, 
must be closed in or properly protected from the weather and 
spray. 

. When the vaporised mixture of fuel and air has been com- 
pressed by the action of the pistons in the cylinders, the explosion, 
or power which drives the engine, is produced by an electric spark 
generated by an electric battery, or accumulators, and an induc- 
tion coil, or by what is now universally used, a magneto. 

The feature of the induction coil is to transform the low 
voltage current of the accumulators to a high voltage in order to 
produce the electric spark for ignition purposes. 

The distance between the te¥minals through which the spark 
jumps, is termed the spark gap. Mechanical means are fitted 
on the camshaft so as to make contact with the switch, and 
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produce a spark at the correct moment for the ignition of the 
compressed vapour in the cylinder. 

The magneto is practically a small dynamo or mechanical 
means of generating electricity, instead of with the aid of 
chemicals. 

Sometimes a combination of the two systems is used, the 
accumulators being fitted for the purpose of starting the engine. 

With the high tension system of ignition, there is always the 
danger of leakage, and all wiring must be very carefully insulated 
and protected from moisture. 

Where the wires are led into the cylinder to produce the 
ignition spark, there is fitted what is termed a spark plug, which 
provides proper protection to the wires, enables them to 
withstand the effect of the explosion, and give the necessary 
amount of insulation. 

Lubrication.—The question of a satisfactory means of lubri- 
cating the bearing surfaces of the machinery is one of importance, 
owing to the speed of the motor and the generation of a very high 
temperature. 

One system is by the supply of oil to the crank case, and the 
action of the rotating connecting rods simply splashes the oil 
over the various bearings. This method can only be considered 
successful when the motor engine is kept nearly level with the 
water-line. In the majority of cases the cylinders are inclined, 
and it then becomes necessary to fit the ordinary drip or pressure 
feed systems. 

Ventilation — When the motor or the petrol tank is situated in 
an enclosed space, special precautions should be taken to provide 
an efficient means of ventilation, by the fitting of cowls or other 
suitable ventilators, one of which should be carried down to the 
lower part of the enclosed space. The combination of the two 
ventilators will prevent the accumulation of oil vapour in the 
lower part of the boat. 

Fire Extinguishing Appliances.—Reference has already been 
made in Section B of Part III., to the use of non-inflammable 
wood in connection with the construction of the bearers or 
seating for the motor, and the covering casing. 

The general expression of opinion is that this particular 
wood serves its purpose well, and its incorporation into the 
structure is certainly a precautionary means against the spread 
of fire. 

It is usual to provide one or two chemical fire extinguishers, 
the number depending on the size of the boat. These.are fitted 
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in a rack near the engine ready for immediate use. In addition 
to the extinguishers, a box of sand not less than one cubic foot in 
capacity, is provided together with a suitable scoop for applying 
the sand. 

General jRemarks.—The quality and size of the shaft have 
to be considered in relation to the power of the motor, and this 
is a point which must be given due prominence in the specification, 
as the Board of Trade officials may consider it is too small, and 
if construction on the sternpost and deadwood has commenced, 
then there is trouble. The shaft is tested for ductility and 
tensile strength ; it is usually made of phosphor bronze. 

Particular attention must be paid to the seatings of the engine, 
gear box, and thrust block, in order to preserve the alignment of 
shaft. It is of the utmost importance that the first consideration 
should be the strength of the frame combinations to prevent any 
movement when the boat is subjected to hogging and sagging 
stresses from wave motion. There is constant difficulty to secure 
a smooth running engine if the foundation or seating is insecure. 
In this respect, from the writer’s point of view, it is an undoubted 
advantage to the boat when the firm constructing the hull is at 
the same time able to build and instal the motor. The trades are 
quite separate and distinct, but many difficulties are often 
avoided when the engineers are given the opportunity to carry 
through the installation; the opinions of both trades are 
necessary to secure the best results. 

The best of material may be worked into the construction 
and the highest standard of workmanship brought into operation, 
in fitting out a motor lifeboat with all the latest and most efficient 
appliances for propulsion, but unless constant care is exercised 
in periodically overhauling, lubricating, and keeping the motor in 
trim, while the boat is in service on board a vessel, the value of 
the launch as a life-saving appliance is very small. 

The danger of neglect would be more pronounced in the 
case of a “ power” than in an ordinary pulling boat, hence the 
hesitation on the part of some people to limit the number of 
motor boats on a large passenger vessel. 

The equipment supplied to a motor lifeboat is the same as 
that appropriated to a Class I. open lifeboat, except that sails 
may be dispensed with, and as it is usual to fit a proper rotary 
or plunger pump for keeping the bilges throughout the length 
of the boat free of water, it seems unnecessary to supply the bailer 
~as detailed in the instructions. 
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LLOYD’S RULES FOR THE SURVEY OF INTERNAL COM- 
BUSTION ENGINES (OTHER THAN OF THE DIESEL TYPE) 
FOR MARINE PURPOSES. 


GENERAL. 


Section 1.—In vessels propelled by internal combustion 
engines the rules as regards machinery will be the same as those 
relating to steam engines, so far as regards the testing of material 
used in their construction,’ and the fitting of sea connections, 
discharge pipes, shafting, stern tubes, and propellers are 
concerned. 


CONSTRUCTION. 


Section 2.—1. The following points should be observed in 
connection with the design of the engines :— 

2. The shaft bearings, connecting-rod brasses, the valve gear, _ 
the inlet and exhaust valves must be easily accessible. 

3. The reversing gear and clutch must be strongly constructed 
and easily accessible for examination and adjustment. 

4. In engines of above 60 B.H.P., which are not reversible, 
and which are manceuvred by clutch, a governor or other arrange- 
ment must be fitted to prevent racing of the engine when 
declutched. 

5. Efficient positive means of lubrication (preferably sight 
feed) must be fitted to each part requiring continuous lubrication. 

6. If the engines are of the closed-in type they must ‘be so 
fitted that the contained lubricating oil can be drained when 
necessary, and in wood vessels an easily drained metal, or metal 
lined, tray must be fitted to prevent leakage of either fuel, oil, or 
of lubricating oil from saturating the woodwork. 

7. Carburettors, where petrol is used, and vaporisers, where 
paraffin is used, should be so designed that when the engine is 
stopped the fuel supply is automatically shut off. If an overflow 
is provided in the carburettor or vaporiser, a gauze-covered tray, 
with means of draining it, must be fitted to prevent the fuel 
from flowing into the bilges. 

Strong metallic gauze diaphragms should be fitted either 
between the carburettor (or vaporiser) and cylinders, or at the 
air inlets. 

8. If the ignition is electric, either by magneto or by coil and 
accumulator, all electric leads must be well insulated and suitably 
protected from mechanical injury. The leads should be kept 
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remote from petrol pipes, and should not be placed where they 
may be brought into contact with oil. 

The commutator must be enclosed; and the sparking coils 
must not be placed where they can be exposed to explosive 
vapours. 

9. No exposed spark gap should be fitted. 

10. In paraffin and heavy oil engines, where lamps are used 
for ignition or for vaporising, these lamps should be fixed by some 
suitable bracket, and the flame enclosed when in use. 

11. The circulating pump sea suction is to have a cock or 
valve on the vessel’s skin, placed on the turn of the bilge in an 
easily accessible position, and the circulating pipe is to be pro- 
vided with an efficient strainer inside the vessel. The discharge 
overboard is to be fitted with a cock or valve on the vessel’s skin, 


= if it is situated under or near the load-line of the vessel. 
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12. The pumping arrangements are to be the same as would 
be required in the case of a steam vessel of the same size and 
power, with the exception that no bilge injection need be fitted. 
In the cases of vessels fitted with water ballast, the water ballast 
pump must have one direct suction from the engine-room bilges 
in addition. 

In open launches, and in small sailing vessels in which the 
engines are auxiliary only, a suitable additional hand pump, 
fitted to draw from the engine-room bilges, may be accepted in 
lieu of a power-driven pump. 

13. The cylinders are to be tested by hydraulic pressure to 
twice the working pressure to which they will be subjected. The 
water-jackets of the cylinders to 50 lbs. per sq. in., and the 
exhaust pipes and silencer to 100 Ibs. per sq. in. 

14. The exhaust pipes and silencer should be efficiently water 
cooled or lagged to prevent damage by heat, and if the exhaust is 
led overboard near the water-line, means must be arranged to 
prevent water from being syphoned back to the engine. 

15. The machinery must be tried under full working con- 
ditions, the report stating the approximate speed of vessel, the 
number of revolutions of the engines at full power, both ahead 
and astern, and the lowest number of revolutions of the engines 
which can be maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 3.—The crank, intermediate and other shafts, if of 
mild steel, are to be of not less diameters than as given in the 
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following table. When special steel is used, the sizes are to be 
submitted for consideration. 

1. For petrol or paraffin engines for smooth-water services : 


Diameter of crank — 
shaft in inches = Cv/D28 


where D =diameter of cylinder in inches. 
S = stroke of piston in inches. 


Four-stroke cycle. Two-stroke cycle. Sene Maddie bald Ficg tot ee 
For 1, 2, 3 or 4 Cyls. 1 or 2 Cyls. C = °34 C = 38 

»” 6 ” >» C = +36 C= °40 

2° 8 cy) 4 29 C => 38 C = "425 

” 12 2° 6 ? C = “44 C = “49 


For open-sea service add ‘02 to C. 


Diameter of intermediate and Vaasa 
screw shafts in inches =CVD8(n+ 3) 
where D =diameter of cylinder in inches. 
S =stroke of piston in inches. 
= number of cylinders. 


For smooth-water services. For open-sea services. 
C = ‘155 for intermediate shafts. . . . . . .'|- C= -165— 
CQ =-170 tee screw shafts fitted with continuous C =-180 
liners vee 
ox for screw shafts fitted with separate ent 
Ba hn { liners or with no liners \ C100 


In engines of two-stroke cycle, » is to be taken as twice the 
number of cylinders. 

‘2. When ordinary deep thrust collars are used, the diameter 
of the shaft between the collars is to be at least 3\ths of that 
of the intermediate shaft. 

3. The above rules apply only to engines in which the initial 
pressure does not exceed 250 lbs. per sq. in. In the cases of 
semi-Diesel and other engines in which higher initial pressures 
are employed, particulars should be submitted for special 
consideration. 
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FUEL TANKS AND CONNECTIONS, 


Section 4.—1. Separate fuel tanks are to be tested with all 
fittings, to a head of at least 15 ft. of water. If pressure feed 
tanks are employed, they are to be tested to twice the working 
pressure which will come on them, but at least to a head of 15 ft. 
of water. If the tanks are made of iron or steel they should be 
galvanised. é 

2. Strong and readily removable metallic gauze diaphragms 
should be fitted at all openings on petrol tanks. 

3. Paraffin or heavy oil tanks, not used under pressure, are 
to be fitted with air pipes leading above deck. Pressure-feed 
tanks and tanks containing petrol, should be provided with escape 
valves discharging into pipes leading to the atmosphere above 
deck. The upper ends of all air pipes are to be turned down, and 
pipes above 1 in. diameter are to be provided with gauze dia- 
phragms at the end. 

4. No glass gauges are to be fitted to fuel tanks containing 
either petrol, paraffin, or heavy oil. 

5. Filling pipes are to be carried through the deck so that 
the gas displaced from the tanks has free escape to the atmosphere. 

6. Separate fuel tanks should be provided with metal-lined 
trays to prevent any possible leakage from them flowing into the 
bilges, or saturating woodwork. Arrangements are to be pro- 
vided for emptying the tanks and draining the trays beneath 
them. For petrol tanks the trays must have drains leading 
overboard where possible, or they should be gauze-covered trays 
with means for draining them. 

7. All fuel pipes are to be annealed seamless copper with 
flexible bends. Their joints are to be conical, metal to metal. 
A cock or valve is to be fitted at each end of the pipe conveying 
the fuel from the tank to the carburettor or vaporiser. The fuel 
pipes should be led in positions where they are protected from 
mechanical injury, and can be exposed to view throughout their 
whole length. 

8. The engine-room, and the compartment in which the fuel 
tanks are situated, are to be efficiently ventilated. 

9. An approved fire-extinguishing apparatus must be supplied. 


PERIODICAL SURVEYS. 


Section 5.—1. The machinery is to be submitted to survey 
annually. Atthese surveys the cylinders, pistons, connecting-rods, 
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crank and other shafts, inlet and exhaust valves and gear, 
clutches, reversing gear, propeller, sea connections, and pumps, 
are to be examined. The electric ignition is to be examined. 
and the electric leads tested. The fuel tanks and all 
connections are to be examined, and if deemed necessary by the 
surveyor, to be tested to the same pressure as required when new. 
If practicable, the engines should be tested under working 
conditions. 

2. The screw shaft is to be drawn at intervals of not more 
than two years. 


SECTION B.—NESTED BOATS 


General Description——By the terms of General Rule 12 of the 
Life-saving Appliances Rules (1914), additional lifeboats may be 
stowed in tiers of two or three one above another, or they may, 
subject to such conditions as the Board of Trade may impose, 
be fitted one within another. 

Captain P. D. Murray, of Liverpool, has had an extensive 
experience with the Mercantile Marine Service, having served 
in sailing and steam vessels for 21 years at sea, and was marine 
superintendent of two Atlantic steamship companies for another 
21 years. 

The sinking of the R.M.S. Titanic, as the result of a collision 
with an iceberg, prompted Captain Murray to endeavour to con- 
struct ordinary open lifeboats of Class I. of sufficient strength 
so as to “nest”? one or more boats within another, and thus 
provide accommodation for all persons on board the largest 
passenger vessels, which would include the crew in addition to 
the full number of passengers. | 

These particular boats designed by Captain Murray form the 
subject of the present section. 

For classification purposes they are treated as Class IA open’ 
lifeboats, but they differ from the ordinary lifeboats in that the 
thwarts are movable, not portable, and made to hinge to one 
side. 

The boats are constructed of wood of the best sa and 
workmanship. 

Fig. 149 shows the general stowage of three of these Patent 
boats in a nest. 

For the purpose of nesting, the thwarts of the two lower boats 
are hinged to the side of the boat,.and to secure thé necessary 
strength for sustaining the upper boat, a fore and aft stringer is 


NESTED BOATS 267 


fitted around the inside of the boat on a line with the thwarts, 
strengthened by galvanised steel angle bars secured through the 
fore and aft stringer, planking, stem, and sternpost. By fitting 
three or more deep frames connecting from the deep keelson and 
extending to the fore and aft stringers, the boat is well tied 
together both in a longitudinal and in a transverse direction. 
These web frames are strengthened by angle bars fitted in one 
piece, following the line of the upper edge of deep frames 
across the keelson, and secured to the fore and aft angles and 
keelson. 

A deep keelson is fitted in one continuous length, made from 
pitch pine and forms a good stiff backbone to support the weight 
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Fic. 149.—Section showing stowage of Captain Murray’s nested lifeboats, 


of the upper boat. A recess is provided for the keel of the upper 
boat to rest on the keelson, by forming fore and aft seats, resting 
on the deep frames, and extending the full length on both sidés 
of the boat. Two additional fore and aft seats are fitted above 
the lower ones so that seating accommodation below the thwarts 
is provided for about half the number the boat is certified to 
carry, which ensures greater stability, and freedom for the 
rowers at the thwarts. 

The side stringers and thwarts provide seating accommodation 
for the remainder of the persons carried. 

The space between the fore and aft stringers and the lower 
edge of the side seats, around the sides of the boat, provide ample 
space for the required volume of buoyancy air-cases, viz.: one 
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cubic foot for every ten cubic feet of boat capacity obtained by 
Stirling’s Rule. 

The air-cases are of special design, giving the oreatest buoyancy 
at the bilge of the boat. 

Under the seats on each side of the keelson is provided stowage 
for water and biscuit tanks, and in a locker fitted aft are placed 
the liquid compass, distress signals, etc. 
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Fie. 150.—Details of lifting gear for nested lifeboat. 


The space between the seats in the bottom of the boat provide 
stowage for oars, mast, sails, and full equipment. 

Four hinged thwarts are provided for oarsmen, double banked, 
and supplied with special fittings to permit of stowing the thwarts 
on edge on top of the fore and aft stringer, when the boats are 
nested. 

The general arrangement of a nest of lifeboats is shown in 
Fig. 151, which indicates the positions of the thwarts. 

As the upper boat is launched, the thwarts are placed across 
the second boat and secured on opposite sides by cleats, ready for 
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The boat is then in a condition for 


the use of the oarsmen. 


launching. 
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The same procedure is taken when preparing the third and 
last boat. 

In a nest of three lifeboats, the lower two boats are con- 
structed in accordance with the details described, but the top 
boat, having fixed thwarts, is built in exactly the same way as 
an ordinary pulling boat of Class Ia, and fitted with fixed lifting- 
hooks. 

Slings are fitted for carrying the lifting-hook for attachment 
to the davit blocks. They are well secured to the keelson and deep 
frame at each endof the boat. Connection is also made to an eye- 
plate well secured to the stem and sternpost, as shown in Fig. 150. 
The hook is steadied by guy chains secured to eye-bolts in the 
fore and aft stringers, and attached by clip hooks on the opposite 
side to which the sling chain is secured to the keelson ; so that 
by unhooking this guy chain, the sling will drop cleat of the top 
of the keelson from its secured position. 

When the upper boat is launched, it is only necessary to hook 
on this guy chain, adjust the thwarts, and the second boat is - 
then ready for lifting. 

Nests may consist of two or three lifeboats. A nest of three 
would consist -of boats of the followimg dimensions :— 


No. 1. 26-0’ x 6°8’ x 3:0’ accommodating 35 persons 
No. 2. 28°0' x 8:2’ x 3:6’ A 56 = 55 
No. 3; 30°0’ 9¢9°8" x°4°2’ 5 So, 


Total accommodation in one nest =173 persons. Nests of 
28 ft., 26 ft. and 24 ft. boats are provided, if desired, to suit the 
requirements of the deck space on board. 

Nested boats can be placed under any davits, provided suffi- 
cient hoist is given for launching the two inner boats from the 
outer one, and allowing the keels to clear the gunwale of the boat 
that is sitting in the chocks. A drift of about 10 ft. is considered 
necessary. ; 

The photograph shown at Fig. 153 shows the adaptability of 
Messrs. Babcock and Wilcox’s patent long-reach davits to suit 
the requirements of these nested boats. Boat chocks are only 
required for the lower boat, each nested boat having its keel resting 
on the keelson of the lower boat. When the three boats are 
secured in their correct stowing positions, the total depth formed 
by the keels and keelsons amounts to 3 ft. 6 in., providing a 
girder which helps to distribute the weight and prevents deflection. 

Only one set of gripes is required, fitted in the usual manner 
to the lower boat with slip links on each, and extension gripes are 
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carried up to the middle and upper boats, security being made by 
lanyards. Thus each boat is kept in its relative position, un- 
affected by the rolling of the ship, permitting the gripes of each 
boat to be detached in rotation as the boats are launched. 

In an emergency, by disconnecting the slip links to the lower 
boat, all three boats are free to float away. 

_ One canvas cover protects all three boats of the nest, and the 
spar, which is placed between the lower blocks of tke davit to 
prevent the tackles from becoming “ cable laid” and fouling after 
launching the first or second boats when rounding up the falls, 


Fie. 152.—Complete set of Captain Murray’s nested lifeboats. 


serves the purpose also of a ridge spar to take the canvas cover. 
The latter is laced in the usual manner under the rubbers of the 
lower boat. 

The system of nesting lifeboats has several advantages which 
appeal to some shipowners, the most important of which is that 
the boats are stowed immediately under davits, thus dispens- 
ing with the necessity of fitting transporting gear to bring boats 
stowed inboard to the ship’s side. It is further contended that 
a considerable saving of time is effected. 

_ It may also be mentioned that Captain Murray has made 
another improvement in the type of lifting-hook fitted to the 
chain slings. A departure has been made from the plan shown 
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at “A” in Fig, 150, and a new arrangement substituted as at 
“B.” When the tackle falls are slacked for the purpose of un- 
hooking the boat, the hook is kept fairly upright by the steadying 
chains. As the boat becomes water-borne the locking arrange- 
ment is relieved and operated by a small cord attached under 
the point of the hook when locked, and at the lowest point when 
open. The action of the horn on the hook prevents the link of 
suitable size on the tackle-block from moving in any direction but 
towards the point of the hook, and will thus cause detachment. 


Fic. 153.—Nested lifeboats under Babcock and Wilcox’s patent long-reach 
davits. 


The mousing arrangement prevents the falls from detaching 
themselves from the hook. 

A complete set of Captain Murray’s patent nested boats is . 
illustrated in Fig. 152. The photograph was taken in the boat 
yard of Messrs. Gouk and Nesbit, Glasgow. : 

Before this principle of constructing nested boats was 
accepted by the Board of Trade, very detailed and extended 
tests were carried out in Liverpool, under service conditions. | 
It will serve no useful purpose to refer to these tests in any detail, 
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but briefly, they were: (1) Strength; (2) Stability ; (3) Freeboard 
and Flooding; (4) Launching; (5) Seating and Rowing. 

It is of interest to note that with reference to test No. 3, the 
buoyancy tanks were removed from the 30-ft. lifeboat, the plug 
was removed and the boat filled with water. She remained in 
that condition for 21 hours, the freeboard ranging from 14 to 
5 in., demonstrating that the boat will more than support the 
steel angles and ironwork used in the construction. _ 

No. 4 test only occupied 16 minutes, the three boats being 
launched in that time from the deck of the R.M.S. Victorian in 
the Canada Dock, Liverpool. 

It may also be of interest to mention that one boat of a nest 
on a liner, torpedoed some 230 miles off the Fastnet, was 
picked up two months later in good condition off the Clare Coast 
of Ireland. 

Double-skin boats are supplied to vessels sailing to the tropics, 
where the single thickness will not stand the excegsive heat 
and remain watertight. The double thickness will ensure a 
“tight” boat, and is made with outside planking of oak and 
inside of larch, having a layer of oiled calico placed between the 
skins. 


SECTION C.—SURF BOATS 


General Description.—Surf boats are constructed to meet the 
requirements of vessels engaged in a particular trade. 

It is impossible for ordinary pulling boats to be utilised along 
certain parts of the West Coast of Africa, and a large portion of 
the cargo has to be transported from the shore to the vessel, which 
is a difficult and tedious operation. 

Some shipping companies have specially constructed motor 
boats to facilitate the work of loading, but in certain parts these 
are found to be inadequate to meet the circumstances of a shallow 
shore and heavy surf. 

Where vessels are trading in palm oil, the boats have to be so 
constructed to take a number of casks or puncheons. 

Generally speaking the surf boats are divided into two 
different classes. The two-puncheon boat, i.e. one which is 
arranged internally to accommodate two casks of palm oil, are 
used for beach work. They are canted over on one side and the 
casks are simply rolled in. There are no side benches, buoyancy 
tanks, mast, nor sails. 

The three-puncheon boats are arranged to take three casks of 
palm oil between the thwarts; they are fitted with the usual side 
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benches, buoyancy tanks, and lifting-hooks. These boats form a 
part of the vessel’s statu- 
tory equipment, and are 
not engaged in beach 
work, but attached to 
the vessel. <A feature of 
the equipment of a surf 
boat is that they are 
propelled with paddles, 
not oars. 

In view of the hazard- 
ous nature of the work 
in which these boats are 
engaged, particular at- 
tention is paid to the 
structure, which is made 
strong enough and formed 
in such a wav as to 
meet the heavy pounding 
received from a _ shore 
surf. 

A general idea of the 
arrangement of midship 
section is obtained by re- 
ference to Fig. 155. It 
will be seen, in the first 
place, that the planking 
is much thicker than the 
ordinary ship’s boat, and 
is worked on the “carvel”’ 
method, to enable the 
timbers to lie completely 
home to their work and 
give the planking the 
maximum amount of sup- 
port. 

The thickness is 1 in., 
except at the bilge, where 
itis 13in. The width of 
the planks varies from 
43 to 5 in., with the gar- 
board not exceeding 64 
in. These planks are worked in one length from end to 


Constructed by Messrs. Philip Winram and Son, Liverpool. 


Fia. 154.—26-ft. surf boat. 
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end, butts being thus avoided. The material is usually pitch — 
pine. 

A typical-dimensioned boat would be— 

26’ 0” x 6’ 10” x 2’ 10%” 

The whole character of the surf boat is different to the ordinary 
pulling boat, and the relation between the length and breadth 
has not the same value owing to the particular formation of the 
ends. The design, therefore, has to be treated on its own merits 
in order to meet the particular circumstances of the case. The 
dimensions, general formation of structure, and other qualities 
have been based upon the experience gained in actual work. 

The boat is double-bowed, with great cut-up both forward and 
aft. If reference is made to Fig. 154, the reader will find illus- 
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Fig. 155.—Midship section of surf boat. 


trated a completed surf boat, constructed by Messrs. Philip 
Winram and Son, of Liverpool. The firm has been good enough 
to allow the writer full opportunity to give detail scantlings of 
these particular boats. 

Messrs. Elder Dempster and Co., Ltd., have quite a number of 
surf boats carried on their vessels trading eastward, and it may 
be remembered that when the s.s. Falaba was torpedoed by the 
enemy, the surf boats played no mean part in saving a large 
number of lives. 

It will be seen from the figure referred to, that the stem, keel, 
and sternpost, are in one piece, bent to shape, from gunwale to 
gunwale. The scantlings are 2} in. deep by 34 in. in breadth. 

_ The thwarts are of heavy scantling, being 7 in. in width and 

3 in. in thickness. Four thwarts are fitted in two-puncheon 
_boats, and five in three-puncheon boats. Tie rods 3 in. in 
diameter are worked under-the thwarts from plank to plank and 
well secured to the outside, to assist in binding the boat together. 
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The deadwoods and aprons are secured from material grown 
to shape and are in one piece, sided 44 in. and moulded 44 to 5 in 

The keelson is bent at each end to meet the deadwoods with 
which it scarphs, sided 44 in. and moulded 2} in. Timbers are 
of exceptional strength, fitted from gunwale to gunwale, spaced 
from 8 to 9 in. apart, 2+ in. sided and 1} in. moulded. 

There is an upper srake of oak or “other suitable hardwood, 
5 in. by 1 in. in thickness, and immediately below is fitted an 
extra thick strake of American rock elm, termed the bend, which 
is secured to every timber with bolts and clenched on rings. The 
scantling is 34 in. by 2 in., and fitted in one length. 

Sister keelsons are fitted between the end thwarts which act 
as riders for the casks. Bilge pieces, risings, and stringers, are 
fitted in one piece and thoroughly secured to timbers and 
planking. ’ 

The knees are of the special clamp type, as illustrated in 
Fig. 86. 

Between each pair of thwarts, cask riders, two in number, are 
fitted, made up of half-round iron bars. 

Cross chocks are fitted, as shown in Fig. 155, four in number, 
on each side, with galvanised iron half-round, 14 in. wide, turned 
over the gunwale inside and fastened below through the chock, — 
with bolts clenched on rings. 

Iron breasthooks and stem straps are fitted and well secured 
with bolts. 

A stem plate and skeg band are fitted fore and aft, and the 
usual keel plates, etc., in connection with the lifting arrangements 
are the same as those approved for ordinary pulling boats. 

Good stout ring bolts, ? in. in diameter, are fitted on the outside 
to enable the boat to be hauled up on the beach, and two similar 
bolts fitted inside for use with the painter. 

The usual practice is to coat the inside with tar. 

The main consideration throughout the construction of this 
particular type of boat, is strength. The arrangement of com- 
binations, etc., necessitate good workmanship, and seasoned 
material is absolutely necessary. 

The building of surf boats is practically confined to the Liver- 
pool district. 

Sheer is given greatly beyond the standard for a Class I. 
lifeboat, and in conjunction with the amount of cut-up at the 
stem, allows the boat to rise to the waves or surf, and keep the 
interior fairly dry. 

A typical specification indicating scantlings and areviale is 
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inserted for information. There may be very slight differences 
in dimensions among the various boatbuilders, but the following 
will serve to give a general idea of the main considerations. 


THREE-PUNCHEON SURF BOAT. 
Dimensions: 26’ 0” x 6’ 10” x 2’ 103”. 


Keel.—American rock elm 4” x 2”. Turned in one length 
from stem-head to sternpost-head. 

Deadwoods and Aprons.—English oak, in one piece, 5 in. sided, 
and moulded as required. 

Timbers.—American rock elm, turned to shape 2}” x 1}’, 
spaced 8 in. centres. 

Planking.—Pitch pine or red pine, 1| in. thick, from 44 in. 
to 5 in. width of plank, 13 strakes each side. Garboard strake 
not to be wider than 64 in. 

Bends.—American rock elm, 3$” x 2”, in one length. 

Bilge Planks.—Pitch pine, 33” x 14”, in one length. 

Topstrake.—American elm, 1 in. thick, in one length. 

Gunwale.—American elm, 2} in. square, in one length. 

Keelson.—American elm, 5” x 1}”, to run well up to the dead- 
woods. 

Sister Keelsons.—Pitch pine, 3” x 3”, to run between the end 
thwarts. 

Bilge Preces—Pitch pine, 34” x 14”, in one length from 
deadwood to deadwood. 

Risings.—Pitch pine, 4” x 1”, in one length. 

Stringer.—Pitch pine, 3” x 1}”, in one length. 

Thwarts.—Pitch pine, 7” <3”, and spaced to receive 3 
puncheons of oil: 

Knees.—25 in. iron cramp knees, forming iron rubbers outside, 
strongly and thoroughly through fastened. 

Breasthooks.—Iron, 24” x 3”. 

Bottom Boards.—Pine, 1 in. thick, secured to timbers. 

Stern-sheets.—Gratings fitted in accordance with plan. 

Cross Chocks.—Hardwood, 4 in number on each side, with 
galvanised half-round iron, 14 in. wide, turned over the gunwale 
on the inside and fastened Baigy through the chock with bolts 
clenched on rings. 

Gangboards.—To be pitch pine of dimensions to suit the lifting 
hooks. 

Fastenings.—The frame to be well bolted with galvinised 
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iron bolts, and clenched on rings. The planking to be fastened 
with copper nails and well turned down on the timber, to the 
load-line. 

The bends to be bolted through every timber and clenched on 
rings. 

The bilge pieces to be bolted through every other timber and 
clenched on rings. 

The keelson and sister keelsons to be well bolted and clenched 
on rings. 

Ironwork, etc.—Galvanised iron ringbolts, fitted inside and 
outside of boat, of sufficient strength to lift boat on end, and to 
be efficiently fastened. Stem, skeg, and keel plates to be well 
secured and galvanised. Bolts to be fitted under the two 
midship thwarts, to have good heads and plates under same. 

Lifting-hooks to be fitted in accordance with approved plan 
of scantlings, and of sufficient strength to lift boat with the full 
complement of persons. 

Two chafing irons about 2 it. 6 in. in length to be fitted at 
~ each side of boat. 

Brass socket and double plugs secured with chain.. 

All iron work to be galvanised. 

The material used in the construction of these boats, as 
also the workmanship and finish, to be of the very best. 

The planking to be caulked and puttied. The inside of the 
boat to receive two coats of the best white-lead paint and three 
coats outside. 

Six half-round iron cask riders fitted between the thwarts. 

The inside of boat is usually coated with tar, in lieu of one 
2oat of paint, which is matter to suit the requirements of the 
shipowner. 


SECTION D.—STEEL BOATS 


It is a remarkable feature in connection with the construction 
of lifeboats in the United States of America, where there is an 
abundance of suitable timber, that the metallic boat appears to 
find most favour. 

Several firms in Great Britain make a speciality of steel- 
constructed boats, but the demand is a very limited one in com- 
parison with those built of wood. However, the arguments used 
by these firms, and by masters of vessels who have had experience 
with the metallic lifeboat, as to their general adoption under 
special circumstances, cannot be disregarded. 

The relative merits of lifeboats constructed of steel compared 


STEEL BOATS 279 


with those of wood, have very frequently been discussed, and it 
is advocated by those persons who favour the former, that 
wooden lifeboats carried on vessels passing through the tropics, 
are of little value when constructed of woods such as larch or 
wych elm, unless the planking “is maintained in a constant 
condition of moisture, which is undesirable. The practice of 
filling boats with water up to about two feet below the gunwale 
should be discouraged, for the action of the water on the plank 
fastenings has the opposite effect to that which would be imposed 
on the boat when afloat. There should never be any necessity for 
this, and wooden boats should be constructed of such material as 
will obviate recourse to such a procedure. No objection could be 
raised to hoseing the outside planking during the early morning 
before the heat of the sun is great. 

With a steel boat the variation of the weather has little effect, if 
any, and remains in a condition for safe launching at the moment 
required. 

There is no doubt that where vessels are constantly trading 
on the seas and inland waters of the tropics, steel boats serve 
their purpose admirably, and their adoption can be recommended. 

An argument for consideration is that steel boats can some- 
times’.be launched from the deck of a steamer with a certain 
degree of safety, when a heavy sea is running, that would make 
the operation one of great danger to a wooden boat. 

The steel boat might become indented if brought into violent 
contact with the ship’s side, but would remain in a condition of 
seaworthiness; whereas the wooden lifeboat runs the risk of 
_ smashing the gunwale and planking during the process of lowering. 
There may not be much in this argument, because if there are any 
projections on the side plating of a vessel, the skin of the steel 
boat would probably be pierced, and a damaged steel boat is more 
difficult to temporarily repair than a wooden one. 

The argument of most value for the adoption of the metailic 
boat is in the case where the inboard lifeboats are in close prox- 
imity to the funnels. The influence of such great heat on any 
type of wooden boat in this position would have a damaging 
effect on the planking and render the lifeboats unfit for service. 
The writer has noticed in the vessels of Messrs. Alfred Holt and 
Co., that invariably the owners and shipbuilders have considered 
_this question in their arrangement of boat stowage. If reference 
is made to Fig. 227 it will be seen that the outer boat stowed 

immediately under the davits is constructed of wood, while the 
“one on the transporter, which has been moved from the inboard 
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position and in close proximity to the funnels, is built of 
steel. 

In the case of fire on board a vessel, there would certainly be 
less risk of damage to the boats if they were constructed of 
steel. 

The object of this treatise is not to recommend one naracelat 
type of boat as possessing special qualifications for their general 
adoption on vessels, but to deal with the advantages and dis- 
advantages of each, and so enable precautions to be taken to 
avoid the difficulties. 

After a steel or metallic lifeboat has been in service for some 
time, the hull presents an uneven appearance from the effect of 
coming into contact with the ship’s side, or being dumped down 
with undue violence on the stowage chocks, and it may not be 


out of place to state that the crew of an ordinary cargo steamer « 


are “no respecters of patent lifeboats.” 


Bn 


The main complaint raised against the general adoption of the : 


metallic lifeboat, is the question of corrosion. From this point 
of view there is cause for anxiety, wnless there is a frequent 
periodical inspection made of the interior of the boat every six 
months, or, at the very least, once in twelve months. 

The upkeep and oversight of all lifeboats, whatever the type 
may be, largely depends upon the energy and interest of the 
ship’s officers, particularly the chief officer. If steel boats are 
left to themselves without the occasional surveys referred to, 
then the inevitable result is really no fault of the firm who 


constructed the boat, and cannot be used as an argument in 


detriment to the steel boat. 

Where corrosion is likely to occur is in the vicinity of defective 
galvanising, or where the surface has become.chipped during the 
process of riveting. 

The buoyancy air-cases should be removed at each survey, 
and a careful inspection made for any signs of corrosion, particu- 
larly in way of the rivets, all woodwork, at the keel seam, and 
ends of boat, at the ends of thwarts, and especially behind the 
metal buoyancy tanks ; also in way of the welds where the skin 
is constructed on this method. 

Tn dealing with boats which have been in service for a consider- 
able period, it will usually be found that if any wastage of material 
has occurred, this is situated along the bilge, and’ particularly 
in way of the supporting chocks. In this connection it is essential 
for a doubling-plate to be always riveted to that portion of the 
shell which rests on the chocks, and further precaution could be 
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taken with advantage to the boat, by fitting sheet iron or canvas 
well soaked in white lead paint, on the upper surface of the 
wooden stowage chocks. 

The shell plating is galvanised inside and out, but there is 
always the difficulty of securing a proper protective coating to 
the heads of the rivets, although they are tinned. Yellow metal 
or composite rivets are not admissible, owing to the effect of 
galvanic action which would be created between the two metals. 
Special precautions have to be taken to avoid this difficulty’ when 
metal buoyancy tanks are fitted. 

Messrs. Mechan and Sons, Ltd., of Scotstoun Iron Works, 
Glasgow, have for many years specialised in the construction of 
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Fawkes’ patent embossed framing. (Pat. No. 22732-1910.) 


steel boats. This firm also build the “ Lundin ”’ pontoon lifeboat 
referred to in Section E of Part IV. 

The lifeboats of Classes IA and III. are constructed of steel 
plates rolled on the Siemen’s-Martin open-hearth acid process. 
The plates are blocked to the required shape and planished to a 
smooth surface. The frames are formed on special lines, known 
as the “ Fawkes’ patent embossed framing,” which obviates the 
necessity of fitting special timbers. The method is illustrated 
in Figs. 156 and 157, the spacing between the embossed frames 
being about 2 ft. The laps, or ends of the plates, are embossed 
and connected to one another by steel rivets tinned on the 
outside. Fig. 156 (upper) shows the steel plates joggled so as 
to preserve a flush surface on the outside, which is of great 

advantage to a motor boat. Fig. 156 (lower) shows the skin 
plating worked with an ordinary lap. In both cases the interior 
of the embossed frames are well coated with protective paint 
and filled with plastic cement, 
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The steel plates are blocked to the correct shape, embossed 
in a special rolling machine, all the work completed except the 
actual riveting, and then galvanised in the firm’s own baths by 
the special hot process. The plates are then erected and the hull 
is double riveted with tinned steel rivets. 

The seams of the light plated hulls are made watertight by 
inserting special tape dipped in red lead, but the heavier hulls are 
caulked. 

Boats which are constructed in sections on the principle 
referred to are very suitable for transporting abroad for use on 
inland waters. 

In a double-bowed boat, the stem, sternpost, and keel are in 
one length, bent to shape, and consist of a rolled bar of section 
shown in Fig. 157, the shell plating being single riveted to this bar. 
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Fia. 158.—Method of securing crutches and life-lines. 


The thwarts, side seats, etc., are usually formed of teak or 
yellow pine, of scantlings equal to wooden lifeboats. It is 
essential to keep all woodwork in a metallic boat from having 
direct contact with the hull, but where the gunwale, upper strake, 
and rubber are of wood, direct attachment to the steel hull cannot 
be avoided. In some boats, Mechan’s patent embossed steel 
gunwale is adopted, which is a combination of gunwale, upper 
strake, and rubber. Fig. 161 illustrates the arrangement in 
section. An alternative scheme for fitting a steel gunwale 
which consists of a bulb angle, is shown in Fig. 158. 

The thwart knees and breasthooks are made of steel on the 
embossed principle, riveted to the hull plating and bolted to the - 
thwarts. (See Fig. 159.) 

Life-line rings are secured to the hull just below the rubber or 
bulb of the gunwale by riveted cleats, spaced 18 in. apart as 
shown in Fig. 158. 
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Watertight air-cases are fitted in steel boats, but an addition 
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Fia. 159.—Method of securing thwarts to sides. 
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SECTION 
Fic. 160.—Details of lifting-hook for steel lifeboat. 


is made to the cubic capacity so as to give the steel boat buoyancy 
equal to that of a wooden boat. 
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The method of obtaining the correct volume of metal air-cases 
is dealt with in Section C, Part VI. 

Particular care should be given to the arrangements made for 
the removal of the air-cases to facilitate easy access when the 
periodical inspections are made to ascertain the condition of 
the hull. 

The tanks must be kept from contact with the steel shell, . 
a simple arrangement being the fitting of two lengths of rope 
round the tanks to act as a fender. 

The lifting-hooks are formed at the head in similar fashion 
to those approved for wooden lifeboats, and the scantlings are 
identically the same, as there is very little difference in the weights 
of the steel boats as compared with those of wood. There is a 
difference to the. keel plate fittings, owing to the formation of 
the keel. The method of securing the lifting-hook to the hull 
is Shown in Fig. 160. 

The whole of the inside and outside of the boat is coated with 
two good coats of oil-paint. 


TYPICAL SPECIFICATION FOR GALVANISED STEEL 
LIFEBOAT. 


Dimensions: 28’ 0” x 8’ 6” x 3’ 6” = 50 persons. 


Shell Plating.—Siemens-Martin mild. steel sheets, 14 B.W.G., 
built on Fawkes’ patent embossed steel framing principle, flush 
plated and flush riveted on outside. Doubling plates in way of 
chocks. Frames filled with plastic bitumastic composition. 

Galvanising.—All steel plates galvanised by the hot process 
after working to shape and punched. 

Keel, Stem, and Post.—Of bulb tee, 5” x 14” x 14” x }”. 
Section of specially rolled steel bar. 

Gimwale.—Of specially rolled bulb angle section. 

Thwarts.—Of pitch pine, 8 x 13”. 

Side Benches.—Of pitch pine, 1 in. thick, continuous over 
thwarts. 

Rudder and Tiller—Rudder of English elm and tiller of ash 
or elm. 

Buoyancy Tanks.—Constructed of yellow metal of 21 ozs. 
per sq. ft. To be securely held in place. Rope strops wound 
round tanks to prevent injury by contact with shell. 

Mountings.—Galvanised steel thwarts supports, embossed 
knees, mast step, mast hasp, cleats, 14 set galvanised steel 
rowlocks, double banked at all thwarts, and steering rowlock 
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fitted, all attached with galvanised chain. Galvanised shackles 
at ends. 

Iifting-Hooks.—To be fitted as per special plan. 

Gear Box.—Pine box for stowing details of outfit supplied 
and fitted. 


The Seamless Steel Boat Co., Ltd., of Wakefield, is another 
well-known firm who have specialised in a particular type of 
construction, both for ships’ boats and motor boats. They have 
their own patent method of forming the shell plating. 

The hull is made of sheets of Siemens-Martin mild steel, 
pressed into the required shape, welded together at the butts, 
_ and riveted to a steel keel bar of the bulb section, which forms the 
stem, keel, and sternpost. The whole of the shell plating and steel 
work attached, is thoroughly galvanised. 

The inside of the hull is covered with two coats of bitumastic 
solution, and the outside with two coats of the best white-lead 

aint. 
: The top strake is of teak, gunwale of American elm (or formed 
of special moulded steel), rubbers of American elm, thwarts, side 
seats, and deck ends, of yellow or red pine. 

Canvas soaked with white lead paint is fitted between the 
plating and keel, stem, and sternpost. 

Wood timbers are sometimes fitted, and sprung into position 
from keel to gunwale, secured in such a way that they can be 
removed for painting. 

A plan which has found favour with the firm is to fit a light 
steel angle, riveted to the bar keel, and gunwale, so as to be 
easily removed, with a piece of elm fixed to the bosom of the bar 
to hold the tanks off the sharp edge of the bar. The idea of the 
angle is not to stiffen the boat, but merely to hold the tanks away 
from the hull. 

Mr. James Anderson, in a paper read before the Institute of 
Engineers and Shipbuilders in Scotland, on the 23rd of November, 
1915, referred to a new method of forming steel plates for the 
construction of steel boats, a system which has already been in 
operation in some of the American yards. The boat appears to 
be constructed of a number of longitudinal strakes of steel 
plating, shaped in similar form to the planks of an ordinary 
clinker-built wooden boat, but the landing edges are secured 
together by means of a double-hook joint, as shown in Fig. 162. 
The joints are closed and made watertight with hammers o 
rollers. 
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The plating is attached to a V-shaped steel stem, sternpost, 
and keel. Wood timbers are attached to the shell by means of 
small lugs, which are closed in with the shell plating. These 
lugs have two sides in which the timbers lie, and are secured 
with through fastenings placed in a fore-and-aft direction. By 
this method it is advocated that no fastenings in the hull will be 
subjected to corrosion. 

An inside and outside gunwale is secured to the plating and 
timbers. 

The interior of the boat is thickly coated with bitumastic 
solution. 

The United States Board of Supervising Inspectors have 
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Fia. 161.—Mechan’s patent embossed =‘ Fie. 162.— Hooked joints for 
steel gunwale. (Pat. No. 8852- steel shell plates of life- 
1911.) boat. 


issued standard regulations governing the construction of all 
metallic lifeboats for ocean-going steamers. 

The keels, stems, sternposts, gunwales, and nosings, may be 
of clear grain, sound oak, or other suitable wood, each in one 
length, except that the gunwale and nosings may be made in two 
lengths. When made in two lengths, the gunwales must be 
scarphed with a good long bevel scarph, stiffened on the underside 
by a piece of gunwale material, at least 2 ft. in length, 14 in. thick, 
and the width of the gunwale. 

The stem to be of natural or steamed crook, scarphed at ec 
9 in. in length on the keel, and fastened thereto with two 3 
through clinch bolts driven through the deadwood. 
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The sternpost to be*stepped over the end of the keel, half 
the length of the sternpost, and recessed at least 24 in. deep into 
the keel, the whole to be secured on the inside by a crook or knee 
of sufficient width to receive the flanges of the shell plates. 

Each joint of the stem and sternpost is fitted with two 3 in. 
stopwaters, under the shell flanges. Bearding of stem and 
sternpost is not to be less than 14 in. 

The flanges of the shell plates on boats not over 20 ft. in length, 
to lap on the keel, stem, and sternpost, at least 2} in. ; in boats 
over 20 ft., and not over 24 ft. in length, at least 24 in.; and in 
boats over 24 ft. long, at least 2? in., to be fairly drawn up and 
nailed over a strip of No. 6 cotton duck, the width of the flange, 
and secured by three rows of galvanised nails driven zigzag 
. fashion. 

No part of the keel, stem, or sternpost, outside of the shell 
flanges to be covered with sheet steel. 

The. following particulars give the approved limiting gauge 
of shell plates, viz. :— 


Length of boat. Gauge 
Up to and including 20 ft. . . . . . 18B.W.G. 
Over 20 ft. and not over 24ft.. . . . 16B.W.G. 
Over Seti 6 eer ee. ee OS Be 


All the seams and joints are double riveted. The seams 
and butt laps are not less than 14 m. The centre of the 
row of rivets nearest the edge of a sheet are about 2 in. from 
the edge. Rivets are staggered with not less than 18 rivets to 
the foot, having countersunk heads. The diameter of shank of 
rivet is not less than No. 10 B.W.G. 

The width or siding of wood keels, stems, and sternposts, vary 
from 1°8 in. for an 18-ft. boat to 2°8 in. for a 28-ft. boat, while the 
depth or moulding varies from 42 to 5:0 in. respectively. 

Steel having one-sixth of the approved sectional area of wood, 
may be used in lieu of wood for keels, stems, sternposts, and 
gunwales, of metallic lifeboats. 

The keels of all boats over 26 ft. in length are strengthened 
by the addition of a main keelson extending not more than two- 
thirds the length of the boat, and having one-half the area of the 
main keel, to which it is through fastened with 3 in. clinch bolts 
spaced not less than 14 in. 

The sizes of wood gunwales vary from 1? in. in depth by 2 in. 
in width for an 18-ft. boat to 23 in. by 28 in. for a 30-ft. boat. 
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The gunwales are attached to the thwarts by steel braces and 
teed to the thwarts, and secured thereto, and also to the steel 
plating by bolts, the securing bolts to plating being clinched on 
the outside. 

The sheer strake is one to within a } in. of the top fi the 
gunwale, nailed thereto by 14 in. boat nails, spaced 6 in. apart. 

Thwarts are made of lear yellow pine or fir, and are of the 
following scantlings, viz :— 


Length of boat. Scantling. . 
POS BNGMOOD i eee eee 8 OTR RLY 
ANC Mop COMPL Ss hs nn 8” x 14” 
ieee ets a oy os) fet ee. OF KA 


All thwarts over 44 ft. long are supported by stanchions of 
pine 1 in. by 5in. Every thwart is secured at each end to the 
boat side by a double or U flange of No. 16 plate, riveted to the 
shell with five rivets, the thwarts being fitted between the flanges 
and secured thereto by five boat nails driven down through the 
upper flanges, thwarts, and lower flanges, and turned over 
beneath. 

Midship footings are fitted to the inside of the bull over a coat 
of lead paint, and held in place by straps of No. 18 plate 14 in. 
wide. ‘The midship footings in boats over 18 ft. and not over 
24 ft. long, are not less than | in. thick by 12 in. wide, and have 
three footings on each side, | in. thick by 7, 6, and 4 in. respec- 
tively in width. Boats over 26 ft. in length, having a keelson, 
are fitted with three footings on each side, | in. thick by 8 in., 6 in., 
and 5 in. respectively in width. The securing straps pass up 
through an Serine, in the middle of each footing and receive a 

togele of gas pipe, 3 in. in diameter, and of a length not less than 
two-thirds of the width of the footing. The number of toggles 
fitted in each footing varies from four to six. 

Breasthooks are formed of steel, varying in size from { in. 
thick by 1} in. in width, to ;>,.in. by 1} in. No breasthooks are 
less than 9 in. 1e8s and are fastened through the gunwale on each 
side, with three } in. button-headed bolts ‘clinched over the shell 
plating. 

Rudders are made of clean, straight-grained oak, or fir, stiffened 
across the bottom edge by a piece of wood of the same character, 
properly nailed. 

Each lifeboat is fitted with an automatic plug. (See Fig. 112.) 


PART VI 


SECTION A.—DETAILS OF LIFTING HOOKS, KEEL 
PLATES, CHAIN SLINGS, ETC. 


Lifting Hooks.—The fitting of suitable lifting hooks in a 


lifeboat is of the greatest importance. Provision is made to 
meet the ordinary conditions of lowering a boat over the side of a 
vessel into the water, with a disciplined crew, and, in addition, 
the “unusual” or “ extraordinary ”’ circumstance has to be 


well considered. The passengers may be in a condition of ~ 


nervous excitement or panic during the operation of lowering, 
with a heavy sea running, and the work of launching the boat 
may be undertaken with the help of untrained persons. In such 
circumstances, stresses may be exerted on the lifting hooks which 
under ordinary conditions would not be anticipated. 

Therefore, in the first place, the lifting hooks and their attach- 
ments must be designed so as to be strong enough to carry the 
weight of the boat, full equipment, the total number of persons 
appropriated to the boat, and having in reserve a factor of safety. 
This factor of safety is the only feature which is open to argument 
or criticism, as its magnitude is intended to cover all requirements 
and the “ unusual ’ circumstance. 

Little attention at onetime was paid to this important question 
when fitting out lifeboats intended for cargo vessels, and until 
within a matter of three or four years ago it was quite the common 
practice to insert welded lifting hooks having shanks which were 
driven through the keelson and keel, and simply clenched over a 
smail plate about } in. in thickness. The weight of some three or 
four tons was therefore hanging in mid-air, which depended entirely 
on the efficiency of a very doubtful clench. To say that the same 
. principle was commonly carried out in the case of lifeboats for 
passenger vessels would be an exaggerated statement, but, 
nevertheless, the quality of the lifting hook connections was often 
- open to serous doubt. 

Recent regulations issued by the Board of Trade, it is hoped. 
U 
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will prevent the difficulties, to which reference has been made, 
occurring in the future. 

“ Safety first” is a warning which has riveted itself on the 
minds of many people in Great Britian, through their intimate 
contact with the posters displayed on the municipal cars, and 
it is one that is well advertised throughout the United States 
of America, and should be made applicable to all the various 
considerations associated with the life-saving appliances on board 
a merchant vessel. 

The present-day type of lifting hook may look heavy in 
appearance as compared with hooks used for other purposes 
in the shipyard, and particularly with those fitted in lifeboats 
previous to the issue of definite regulations, but in dealing with 
ships’ lifeboats, there should be no doubt on the question of 
strength, and every opportunity taken to avoid error or the 
slightest appearance of weakness, especially when discussing 
the suitability of lifting hooks. 

Before further investigation, the instructions issued by the 
Board of Trade in July, 1916, should be considered. Recent 
experience has added much to these requirements, but they still 
form the basis of the regulations, and are as follows :— 

“ All sling hooks fitted in open boatsshould be of the fixed type, 
unless, on the special application of the owners, some other 
approved. type of hook is adopted. All hooks must be of ample 
strength having regard to the load carried, and should be of 
wrought iron or steel. Welded hooks should be of wrought iron. 

“The proportions of all parts taking the weight of the boat 
should be such as to provide a factor of safety not less than four, 
and the arrangement should be strong enough to carry the boat, 
equipment, and full load of persons with that factor. 

“Unless the bolt and fittings are tested as described below, 
the material is to be assumed to have an ultimate strength in 
tension not exceeding 18 tons per square inch. 

“If a higher tensile strength is claimed for the material, 
or if the surveyor is not satisfied that the strength is sufficient, 
the lifting hook, together with the sling bolt and fittings for 
attachment to the boat, is to be subjected to a proof_test of at 
least the total weight of boat, equipment and perscns. (Modified 
by recent instructions, see Scantlings of Lifting Hooks.) A 
sample should also be tested to destruction to determine the 
approximate factor of safety. 

“ In welded parts, the calculated tensile stress is not to exceed 
three tons per square inch with the dead working load. 


—— 
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“Sling hooks depending for their security upon a clenched 
head alone, are not to be passed in new boats in future. In all - 
lifeboats exceeding 24 ft. in length, the sling hooks should be 
secured to eye-plates or to clamps of wrought iron or steel fitted 
on the top of the keelson, and fastened to it by iron or steel screw 
bolts nutted on the inside of the boat, and the bolts upset. The 
heads of the bolts should be forged with ample bearing surfaces, 
and should bear on a substantial plate fitted on, but_not let into, 
the underside of the keel. 

“Any other method equally satisfactory may, however, be 
adopted. When the lifting hooks are required to be so near the 
ends of the boat that they cannot be directly connected to the 
keelson and keel, special strengthening arrangements should be 
fitted to prevent the boat being strained when it is lifted. Means 
should be provided for preventing the hook bolts from turning.” 

Before we can successfully determine the correct sizes of 
lifting hooks, to enable them to witlistand the effect of a certain 
definite dead load, it is essential that sufficient and accurate 
data should be at our disposal upon which to base the scantlings. 
We need to go beyond the investigations of theoretical calculations 
and secure this data from the results of actual tests. 

At the request of the writer, Messrs. Scott’s Shipbuilding and 
Engineering Co., Ltd., Greenock, very kindly carried out a series 
of extended tests on various sizes of lifting hooks, connected to 
different types of keel plates. The firm went to a great deal of 
trouble to secure sufficient information upon which to base a 
full scheme-of scantlings for sizes of lifting hooks that would be 
strong enough for the purpose required. 

The boats were classified into lengths ranging from 15 to 30 ft. 
With each length were associated dimensions considered to be 
of maximum proportions. Upon these dimensions the maximum 
dead load coming upon the lifting hooks was obtained, which 
included the weight of the boat, equipment and full complement 
of persons. As an example, take an open lifeboat of Class I. of 
the following dimensions, which is not to standard size, but 
considered as extreme or of limiting proportions, viz.: length 
26 ft., breadth 8°5 ft., and depth 3°5 ft. The total load carried by 
the lifting hooks would be 5-4 tons; each hook would therefore 
have to sustain 2°7 tons under working conditions. In other 
words, certain maximum loads were allotted to each particular 
_length of boat, and the sizes of the hooks were appropriated in 
accordance with these loads. 

From the results of these tests the sizes of lifting hooks and 
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keel plates, given in Table XIX., were based. The factor of 
safety was three on the elastic limit. 

With riveted joints and other combinations it is somewhat 
difficult to obtain the elastic limit during the process of testing, 
and it is usual for the factor of safety to be based on the ultimate 
breaking strength, which is known as the nominal factor of safety. 


Breaking Stress 
Working Stress 


When we come to solid drawn lifting hooks made from cable 
iron, where the difficulty of obtaiming the elastic limit is not so 
great, it is very evident that immediately this pot is passed, 
alteration to form and permanent set take place. If the load 
which produced permanent set, or the stress which came upon 
the material at the elastic limit, was not increased, but allowed to 
continue for a sufficient length of time, the hook would eventually 
straighten out so that the actual strength of the bolt is the elastic 
limit or yield point, and the ratio between this and a working 
stress is termed the true factor of safety. 


Nominal Factor of Safety = 


True Factor of Safety = piss at dea! See 
- Working Stress 

From the point of view of obtaining data for the purpose of 
formulating a scale of sizes for lifting hooks, testing material to 
destruction after once the elastic limit has been reached does not 
provide us with much useful information, beyond giving us the 
additional load which is required to break the hook, or produce 
fracture within a reasonable length of time. 

The difference between the stress which discovers the elastic 
limit and that which produces fracture, is the reserve strength 
of the hook‘beyond the elastic limit. 

No useful purpose will be served by the insertion of any details 
of the tests referred to, these were very carefully carried out with 
small increasing loads to ascertain the elastic limit of each indi- 
vidual hook, and the deflections were measured and tabulated. 

Considerable amount of work is put on the largest type of 
hooks in forming them into the required shape, the effect of which 
was made evident at the test. The material at “A,” Fig. 163, 
immediately in way of the critical section, was under a very acute 
stress due to the bending moment, and consequently became 


fatigued. When a certain load was reached it produced a fracture 


to adepth of about half an inch, the load was increased, and after 
the hook was fully broken the fatigued portion at “ A ” was found 
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to be crystallised, but beyond this depth the material showed 
good fibre. The load which produced the initial fracture exceeded 
the elastic limit. — 

The full thickness of the material in lifting hooks of standard 
circular section, is maintained from the upper part of the shank 


in way of the gangboard to just beyond the critical section ; from’ 


this position to the point of the hook the material gradually 
tapers to facilitate easy insertion for the link op the block 
attached to the davit falls. 

Particular attention should be paid to the distance between the 
point of the hook and the gangboard. When ordering the lifting 
hooks from the smith it is necessary to give him the distance 
between the centre of pin in the keel plate to the top of the 
gangboard. 

The particulars of iron lifting hooks in Table XIX. have been 
standardised to obviate the necessity of carrying out tensile 
tests in every case. The material is best cable iron. Periodical 
tests should be made from samples of the material used. Hach 
hook is drawn out of the solid. 


A reduction is made in the scantlings when hooks are made of 


mild steel, but they are subjected to a proof test equal to one and a 
quarter times the total weight of boat, including the equipment 
and the full complement of persons. Each hook must be 
stamped with the test load. 

No part of any lifting hook, whether of iron or steel, should 
be welded unless approval has been obtained from the Board of 
Trade, and approval is only given when each hook is subjected to 
a proof test with an increase in the factor of safety. 

The writer is fully aware of the expression of opinion among 
boatbuilders and shipbuilders as to the size of lifting hooks, 
which ‘is considered excessive, but from the results of repeated 
tests, no reduction in the scantlings can reasonably be made 
unless the factor of safety is lowered. 

All liftmg hooks must be carefully annealed after forging, to 
correct the difficulty already referred to, which is produced by the 
amount of work put on the head of the hook while being forged. 

A common practice was to forge the actual hook separately, 
and weld it to a tapered shank as shown in Fig. 164. 

Another method was to weld the hook at the critical section, 
as shown in Fig. 165, and usually with another weld in the shank. 
The head was left flat to facilitate driving the bolt through the 
keel and keelson. Each of the methods referred to depend on 
the efficiency of a weld, and thus, particularly when 95 per cent. of 
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Fia. 168.—Method of securing lifting hook at gangboard, and method of fitting keel plate 
when boat is lifted from the ends. 
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TABLE 
SCALE OF Sizes FOR LirTinc Hooxs anp KEEL 


To be read in conjunction with Fig. 168 (lifting 


Length of boatinfeet . . . . 30 & 29. | 98 & 27. 96 & 95. | 
Be ah eluding swoight - ra 50-0 x 95. x 4-0. [28000 x 3°75, 26-0" X85" x85. | 
no. of persons and equipment : 8. ons. 

Type of keel connection. . . . Type “A.” : Type « A.” Type “ ie 
Material . . j ‘i Sohaiys > Fs Iron. | Steel. Iron. | Steel. Tron. | Steel. 
a ce ce eee 

ee a ea a 2” ar aye 2 ae, we 

»  D i ee ie > el a gy 
= ‘ z. z eee ge _ “at | iy 13” ag" 

» #F 69” 63” 6” 6” 5A” sy” 

oe | 40" 40" 93” 91” ae 9” 

» # fae [uae | aay [aay faye [aye 
ras : ag” | gay | ayy | ae | oar | ge 
Thickness of keel plate . . . . to té” cm oy gy an 
Sizeofsecuring pin... . . 1p” 14” 1” a 

No. of a bolts ; te aa =; ? gi gta 3 8 3 
Size of securing bolts. . . . . { ; Ss v 3 @ 3” 5 @ ty 


Note.—Lifting hooks to be of best cable iron or 
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XIX ; 
Pirates FoR OPEN Boats oF Crasses I, anp III. 
hooks) Figs. 168, 169 and 170 (keel plates). 
94 & 23. 22 & 21. 20 & 19. 18 & 17. 16 & 15. 
24:0’X 7:5 X30’. 122-0’ 7°25’ x 2°75’.| 20:0’ x 6°75’ x 2°6’.| 18:0’ x 6°25’ x 2°5’.| 16:0’ x 5°75’ x 2:3". 
3°9 tons. 3°0 tons. 2°4 tons. 1:9 tons. 15 tons. 
Type “e Bae Type 6c Be? Type “c Oe Type 6“ (5/24 Type 66 On 
Iron. Steel. Tron. Steel. Tron. Steel. Tron. Steel. Tron Steel 
143” 1,8,” 13” 13” 13” 1}” i.” inl Bis ji” 14” 
13” 13” 12” i 14” 14” 13” 13,” 1}” be 
13,” 1” 1g? 13” 14” ays 12” We | 121” ee 
24’ 24” Q” 1g” 13” 18” 1ge 15” 13” 13” 
eee ae 14" ee 1s pb 13” 1” 1} 11” 
54” 54” 43” 43” 41” 41” 43” 43” 43/” 43” 
83” 81/7 Rg” 9” frees 74” Fy mee 64” 654 
14” 13” 1” 1” ‘i Vda 83”’ 3” 3” Pd 
BY i gt Bt 
= - See Table XX. (p. 801) for scale of sizes of Type“ C” 
2 2g keel plates. 
2@ 2” 2@ §” 


mild steel, and without welds. Keel plates of mild steel. 


| 


| 
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the hooks wére never tested, either practice possessed very little 
value. é 

Wrought iron lends itself better for welding than mild steel, 
and welding the shanks of steel hooks should never be allowed. 
The quality of the weld depends on the workmanship, and the 
writer must confess that as the outcome of many tests to 
destruction and proof tests, failure at the weld is quite unusual. 
There is always present the element of doubt. The lifting hooks 
are of such importance and have to be subjected at times to 
sudden and unequal stresses, that the question should not be 
trifled with ; good workmanship coupled with suitable scantlings 
are, therefore, very essential. 

An interesting comparative test was carried out by Messrs. 
Church and Turner, smiths, of Greenock, in conjunction with the 
writer. 

Wrought-iron lifting hooks of circular section were made for 
a 28-ft. lifeboat of Class Ia, the scantlings of which agreed with 
those in Table XIX. 

Another hook was forged from the same material, and 
its section was worked out graphically to approximate to the 
correct theoretical pear shape. The area of the circular section, 
and that of the pear shaped, were checked by the planimeter, 
and the two made to agree, so that the sectional area of the two 
sections were identical. The comparison is seen in Fig. 166. 

The results of the tests proved to be very interesting but at 
the same time confusing. 

The elastic limit of the circular hook was greater than the 
pear-shaped section, but the ultimate breaking stress was greater 
in the latter than the former. The real strength of the hook was 
shown in the extent of the elastic limit. One would naturally 
expect the section shaped to suit the theoretical considerations, 
would give the better result, but this may be explained by the 
fact that unless the material at the flattened out portion of the 
hook is maintained in a perfectly true axial plane in a line with 
the pull, there is a twisting moment which is detrimental to its 
efficiency. All derrick and crane hooks are shaped on the 
principle of the pear-shaped section, but when applied to the 
lifting hook having a long shank, the advantages are not very great, 
and in case of ordinary standard pulling boats the question 
is hardly worth considering, especially in view of the very great 
difficulty of working out a satisfactory scheme of standardisation. 

If the scantlings shown in Table XIX. are adhered to, the 
lifting hooks will stand all the stresses which an open lifeboat is 
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likely to experience, and will not raise doubt in the minds of 
ships’ officers and passengers. 

Keel Plates.—There are at least three types of keel plates 
which are considered suitable for attachment to the shank of the 
lifting hook; they are designed so as to stand a stress slightly 
in excess of that taken by the hook. ‘“ Out of sight, out of mind,” 


pees a a a Ce 
—- PLAN - 


Fic. 169.—Type “‘A”’ keel plate for lifting hook. 


can well be applied to keel plates which are usually fitted under 
the platforms of end lockers, but open to conditions where damp, 
etc., have a detrimental effect on their lasting qualities. 

In the case of open lifeboats of Class I., 25 ft. to 30 ft. in length 
inclusive, which are not lifted by davits at the extreme ends, a 
very satisfactory type of keel plate is illustrated at Fig. 169. This 
consists of a steel plate cut out from an ordinary mild steel ship’s 
plate with the jaws turned up to suit the lower end of the shank 
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of the lifting hook. This plate is fitted on top of the keelson and 
security is made by screw bolts with countersunk heads bearing 
on a plate fitted on the 
underside of the keel, the 
nuts being hove up on 
the keel plate. Care must 
be taken to see that the 
ends of the screws are 
cutand slightly clenched 
over nuts. This type 
of keel plate has the 
advantage of a securing 
bolt fitted immediately 
at the centre of the 


=— shank of the lifting 
= hook, in a direct line 

== with the pull. The nut 
can be hove up securely 
with the aid of a box 
spanner, 

The heel of the shank can be formed into an eye to suit the 
jaws of the keel plate (as shown in section at Fig. 169), by working 
half-round ion into a 
bulb, (illustrated in Fig. 
167), then flattening the 
sides to suit the jaws and 
a hole drilled to‘take the 
securing pin. 

Satisfactory tests have 
been carried out on hooks 


Fic. 170.—Type “B ” keel plate. 


with the result that the 
shank of the hook frac- 
tured before any impres- 
sion was made on the eye. 
The jaws of the keel plate 
prevent the hook from 
turning, and there is, 
Fig. 171.—Type “C” keel plate, therefore, no necessity 
for a square neck in the 

latter to be fitted in way of the gangboard. 
An alternative method is often adopted in the Clyde district, 
by fitting two plates, the one forming the jaws being joggled 


formed in this fashion, 


So 
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under the plate attached to the keelson in the ordinary way, 
having the centre bolt as a means of securing both the curved 
and flat plates. Very little material is saved by adopting this 
principle, but a great saving of labour and cost is gained. How- 
ever, the standard method is considered preferable. 

For lifeboats from 21 ft. in length to 24 ft. inclusive, a keel 
plate, illustrated in Fig. 170, is considered sufficient for the 
purpose. 

The results of tests prove the necessity to limit the use of this 
bridge pattern type of keel plate to boats not exceeding 24 ft. in 
length, or where there is a greater dead load on the lifting hook 
than 3:9 tons. 

The shank of the bolt is screwed at the heel and secured by 
nuts fitted below and above the bridge, with a split pin inserted 
through the lowest nut and shank of the bolt. 

Care must be exercised by the smith to preserve a perfectly 
fair and level surface on the bridge clamp, for the reception of 
the securing bolts, and the nuts on the lifting hook. The arrange- 
ment is shown in Fig. 170. 

For lifeboats not exceeding 20 ft. in length, the shank of the 
lifting hook is carried through the keelson and keel, being 
screwed into a plate of the type shown in Fig. 171. The plate is 
slightly countersunk which allows the end of the shank of the 
hook to be well clenched over. , 

Table XX. specifies the various dimensions of this type of 
plate to suit the different lengths of lifeboats. 


TABLE XX. 


SoaLz or Sizes ror Keri Puates or Tyee “C” ror Boats 20 FEET IN 
LENGTH AND UNDER. 


To be read in conjunction with Fig. 171. 


| Length of boats in feet. 


Position of Scantlings. | : 
| 19 and 20. 17 and 18. 16 and below. 

oK, z" “a 3” 

B i l - ] ar 1}” 

6 l 4 x” 

D 1s, 16 . 15 { 

E 23 24 24 

ay 4 1 uM 44° 44” 

} 


Arrangement of Securing Lifting Hook at Gangboard— 
All lifting hooks which are fitted with keel plates illustrated in 
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Fig. 169, viz. Type “ A,” need not have the square neck in 
way of the gangboard, but as the latter is somewhat weakened 
by being cut for the insertion of the eye at the end of the shank, 
the bolt is held rigidly in position by the aid of a steel plate, 4 in. 
in thickness, fitted in halves and recessed into the gangboard, 
being secured by six bolts with nuts hove up on washers fitted 


‘on the underside of the gangboard. The screws must be cut and 


clenched overthenuts. This arrangementis illustrated in Fig. 168. 

All lifting hooks having keel plates of Type “B” and “C” 
(Figs. 170 and 171), are required to be forged with square necks 
at the gangboard to prevent the hook from turning, and fitted 
with a plate recessed into the gangboard for half of its thickness, 
and well secured with four bolts, in the same fashion as previously 
described for the larger hooks. The type of plate used is shown 


‘in Fig. 168. 


It is necessary to give every support to the lifting hooks, and 
relieve the stress on the boat. For this reason the gangboard 
is made of the same material and thickness as the thwarts, 
having one end well bolted to the cross thwart and the other end 
well secured at the apron, and to’a cross piece attached to the 
rising. A slight check is given to the gangboard when crossing the 
thwart, as illustrated in Fig. 83. 

The lifting hook should not project above the line of the gun- 
wale, otherwise it would prove a source of danger from passing 
ropes. At the same time there must be a sufficient distance 
between the point of the hook and gangboard for manipu- 
lating the link on the block, and a limiting dimension has, 
therefore, been inserted at “G” in Table XIX., giving scantlings 
of lifting hooks. 

The forward hook must look aft, and the after hook must look 
forward, that is to say, both lifting hooks look toward amidships. 

Considerations when Boat is lifted near the ends.—Special 
precautions must be taken when the lifeboats are lifted at the 
extreme ends, as in the case of Welin’s Quadrant Davits. Reference 
should be made to Fig. 168. The fastenings of the deadwood, 
keelson and keel need to be carefully considered in their relation 
to the securities of the keel plate, and so arranged that the 
fastenings to the frame combination of the boat may serve the 
double purpose of also securing the keel plates of the lifting hooks. 

The distance between the lifting hook and the stem or stern- 
post head depends on the type of davit fitted to the vessel. 

In all cases, whether the lifeboats are lifted near the ends by a 
special type of davit or by ordinary radial davits, the position of 
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the lifting hooks should be obtained from the shipbuilder, before 
the frame combination is commenced, to enable every considera- 
tion to be taken into account in regard to the securities. 

When fitting the keel plate, the lugs should be of sufficient 
length to allow for the insertion of the pin to take the heel of the 
lifting bolt, as there is not much room to spare between the planks 
at the extreme ends, particularly forward. 

The securing bolts are arranged square to the keel plate so as 
to avoid tapered washers under the nuts. The heads-of the bolts 
are square, or oblong, to suit the bearding of the stem, which 
prevents them turning. 

If it is desired to secure the bolts through the stem-band, the 
operation is one which necessitates great care. A batten mould 
is made round the face of the stem giving the position of the 
bolt holes, and the information is transferred to the stem-band, 
which of necessity has to be made of heavy scantling to provide 
sufficient bearing for the bolt heads. 


TABLE XXI. 


ScaLe or S1zES FOR KEEL PLATES WHEN OPEN Boats or Cuasszs I. anp ITI. 
ARE LIFTED NEAR THE ENDs. 


To be read in conjunction with Fig. 168. 


Length of boat infect. . . 29and30 25-28 | 21-24 16-20 
| 
Maximum dead load on penis 
hooksin tons . -<- . 79 6°8 3°9 2°3 

Thickness of keel plates in inches 44 g 8 4 
Width of keel plate in inches. | 3 3 23 24 

‘ Inner | 2 @ 2” | 2@? | 4@¥# 5” 
Securing bolts. {outer | 2@%” | 2@¥% ae y" 

| 


acts terween centre of lugs and Hotton of keel plate to Be. sufficient 
to allow for insertion of securing pin. 


Before the keel plates are made, the boatbuilder makes an 
inside mould to the curvature of the deadwood and keelson, and 
from this he makes another mould which the smith can apply to 
the keel plate during the operation of forging. The keel plate 
will fit dead-home to its work, if this precaution is taken. 

A good combination in way of the keel plates is shown in 
Fig. 168. The keelson is run as far fore and aft‘as the deadwoods 
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will allow, suitable breasthooks and floors being fitted to strengthen 
the ends of the boat and support the combinations of stem and 
sternpost. 

Bolts must be cut and clenched over the nuts, and this pre- 
caution attended to before the planking is commenced. 

Special attention must be given to the quality of the dead- 
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Fic. 172.—Method of fitting the lifting hooks when lifeboat is carried in Wehn’s 
overframe davit. 


woods, and care taken in arranging the details for the full thick- 
ness to fay on the planking. 

A scale of sizes of keel plates to suit the conditions under 
discussion, is given in Table XXI. 
Considerations when Boat is fitted in the Welin Overframe Davit.— | 
When lifeboats are lifted by and stowed in the “ Welin” 
overframe type of davit, the question of the position of the 
lifting hooks has to be specially considered. 

The stowimg chocks under the lifeboats must be fitted at the 
quarter lengths of the boat from the ends, to give adequate support. 
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The chocks are fitted on the davits in the case of the “ overframe ” 
type, so that the lifting hooks are immediately above the stowage 
chocks, 7.e. situated one quarter the length of the boat from the 
ends. The position makes it very awkward to give adequate 
support to the hooks. It is therefore necessary to extend the 
gangboard to the second’ thwart from each end and well secure 
them with bolts, as shown in Fig. 172. 

Such a position for the lifting hooks is ideal to secure the best 
support for a loaded boat, but it interferes with the seating 
accommodation, and it necessitates the davit being made to 
the form of the boat. The difficulties referred to can be obviated 
by the fitting of a central supporting chock, leaving the lifting 
hooks to be placed and secured in the usual position. This re- 
arrangement interferes somewhat with the actual purpose of the 
davit in giving an all-round view under the keel of a boat stowed 
on the Promenade Deck. 

Lifting Hooks at Extreme Ends of Boats.—All lifeboats are 
arranged to be lifted, if possible, from the keel, but there may be 
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Lifting hooks for small ‘‘square-stern”’ boats. 


circumstances which prevent this rule being adhered to, owing 
to the position and arrangement of the davits. The difficulty is 
only met in the case of small coasting steamers, where a “ square 
stern’ boat, or boats, are carried, when it becomes necessary 
to arrange for the lifting hooks to be fitted to the sternpost. 

_ ‘The first consideration is to strengthen the transom and 
sternpost head beyond the usual scantlings. The latter is made 
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to mortice into the cross piece, and the quarter knees must be 
substantial and well secured to the gunwale, transom, and cross 
piece with clenched fastenings. 

Figs. 173 and 174 illustrate a type of lifting hook which has 
proved satisfactory in the case of small boats. The former is 
fitted to boats of about 20 ft. in length, and the alternative 
arrangement is suitable for smaller boats. In each case a stout 
plate is secured to the sternpost to take the countersink of the 
heads of securing bolts, which is recessed into the transom. 
Care must be taken in forging the hook and drilling the holes for 
the securing bolts, to provide a fair surface for the head of the 
nuts. 

The arrangement at Fig. 173 involves a weld, and in each case 
the bolt must be subjected to an approved proof test. 

Wire Slings.—In certain classes of vessels, such as trawlers, 
steam lighters, etc., where the statutory regulations demand 
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Fie. 175.—Method of lifting small boat when stowed under a derrick. 


only one boat to be carried, and which can be launched quickly 
on either side of the vessel, it is usual to fit the boat under the 
main derrick, and so arranged that if steam is off the winches, 
the boat can be swung over the side without having to top the 
derrick. In such a case a suitable wire bridle is shackled to 
ring bolts well secured to the stem and sternpost. 

The general arrangement of sling is given in Fig. 175. 

Mousing Arrangements for Lifting Hooks——Fig. 176 illustrates 
the McKays’ Patent Safety Hook, supplied by Messrs. H. and C. 
Grayson, Ltd., Shipbuilders and Engineers of Liverpool, which 
ig made on the same principle as the McKays’ Engaging and 


LIFTING HOOKS, ETC. 307 


Disengaging Gear. This hook has found favour with many 
shipping companies. 

The purpose of a mousing arrangement is to prevent the falls 
from losing their grip of the hook when the boat is waterborne, 
and it is desired to keep the boat alongside the ship. Release 
is obtained by hinging the mousing gear by the aid of the 
lanyard. 

In Fig. 177 we have a very old arrangement which was 
originally termed the “Angrove” patent. The pomt of the 


Fic. 176.—McKay’s patent safety Fic. 177.—The Angrove patent 
hook. mousing arrangement. 


lifting hook is formed as shown in the illustration, and a simple 
link is fitted on the hook which prevents the falls from jumping 
off, and when release is required, the tail-end of the link is lifted, 
which allows the head to clear the point of the hook. 
In both of these arrangements it is only a mousing gear that 
is fitted and must not be confused with a disengaging gear. 
Chain Slings.—The lifting arrangements for a large motor boat 
require special attention and consideration. Owing to the 
“position of the machinery, etc., it is not always practicable to 
fit fixed hooks, and in order to adequately support the weight 
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of the machinery and full number of persons in the boat when 
being lowered into the water, chain slings are usually fitted. 


A detailed arrangement of chain slings is given in Fig. 178, 
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and sizes have been inserted which are considered sufficient for a 
dead load of 4tons. The forward leg of the after sling is arranged 
at the heel to clear the propeller shafting by fitting a special 
shackle and keel plate as shown in the drawing. 

Steadying chains are esséntial fittings to prevent the hook from 
falling and keep it in a vertical plane. 

The drawback to a system of chain slings is that the lifting 
hook is not a fixture, and there is a difficulty at times in making 
steadying chains the exact length to suit the slings, with the result 
that there is a certain amount of slackness, quite sufficient to 
give the occupants of the boat a sense of insecurity. If there is 
any movement, the boat will list to the side where the weight is 
the greater. 

In the Admiralty service it is the standard practice to fit 
chain slings to the motor and large pulling boats, but the con- 
ditions in a passenger vessel are very different. The whole of the 
persons lowered in a boat from one of H.M. war vessels, are trained 
and disciplined, while a large portion of the occupants of a lifeboat 
launched in an emergency from a passenger or emigrant vessel, 
would be in a condition of excitement, and the difficulties of 
controlling and releasing the boat would be accentuated by the 
crowded conditions. 

There is little doubt that chain slings can be arranged to sup- 
port the weight of the boat, etc., to better advantage than can 
be obtained from fixed lifting hooks, but taking all the circum- 
stances into consideration, it is preferable to fit the latter when 
the arrangements will admit. 

Chain slings are always fitted to the open boats of Class II., 
and pontoon boats of Classes Ic, IIB and IIc, which have collap- 
sible bulwarks. An arrangement of fixed hooks in these types of 
boats and those of Captain Murray’s nested boats would seriously 
interfere with the stowage arrangements. The various details 
associated with the lifting gear of these boats have been dealt 
with in their own particular section. ( 

Robinson’s Patent Common Hooks.—Where it is unnecessary 
to fit a simultaneous releasing gear to ships’ boats, a very 
reliable and convenient form of hook has been designed by 
Messrs. Robinson and Co., Ltd., of Chiswick, London, which 
enables the two ends of the boat to be unhooked separately by 
hand by two men. 

Illustrations of the hook are given in Fig. 179 and 180, from 
which it will be seen that the hook is of. the fixed or non-tumbling 
type, and attached to the shank by a bolt W above the gangboard. 
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The makers do not advocate this as a releasing gear, but ' 
consider it a safe form of hook for independent hand working. 

A specially designed shackle G is made to fit the hook, and 
is connected to the ring bolt of the lower tackle block. To 
prevent the falls becoming detached from the hook, a simple 
mousing arrangement is fitted, as shown at T. When it is 
necessary to release the falls from the hook, a thum device at R 
is easily operated and allows the shackle to clear the hook. 


Fic. 179. 


Robinson’s patent common hooks. 


Fig. 179 shows the mousing gear in position to prevent the 
falls from unhooking, and Fig. 180 shows the gear out of action, 
which prevents any obstruction to unhooking, or hooking on 
the shackle attached to the lower tackle block. 

This type of hook has been adopted by the British Admiralty 
for all boats of the non-emergency class which are carried under 
davits; it has been fitted in a large number of Royal Fleet 
Auxiliaries and merchant vessels, and from the personal observa- 
tion of the writer, has proved very satisfactory. 
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SECTION B.—BOATS’ ENGAGING AND DISENGAGING 
Bs GEAR 


TuE question of releasing a ship’s boat from the overhanging 
falls attached to the davit blocks, into the water, is one of very 
great importance. Accidents have occurred to both passenger 
and cargo vessels through the inefficient means provided for 
quickly detaching the boats from the lifting hooks. 

Considerable difficulty surrounds the subject when dealing 
with the equipment of lifeboats on vessels in the Mercantile 
Marine Service. 

Where it is considered necessary to fit disengaging gear to 
boats carried on war vessels of the British Navy, a standard 
pattern is adhered to. The reason is very obvious. Sailors are 
trained to use a particular type of apparatus, which obviates 
many mistakes, and considerably minimises the risk which is 
associated with the operation of handling a gear by men un- 
acquainted with the design. 

It is not suggested that the Board of Trade would go so far 
as to set up a definite standard of design, and thus hinder the 
scope of the inventive genius of the private individual, but such 
a scheme would, nevertheless, be of great advantage to the 
mercantile marine and increase the confidence of passengers 
in the ability of the boat’s crew to successfully manage a lifeboat 
in difficult circumstances. 

The question that first comes to one’s mind in dealing with this 
subject, is whether it is necessary or essential to fit a disengaging 
gear to a lifeboat. 

. In accordance with the Rules for Life-saving Appliances, 
means must be provided for speedily, but not necessarily 
simultaneously or automatically, detaching the boats from the 
falls. Where the falls are detached by hand after the boat 
becomes waterborne, a suitable ring or long link is fitted to the 
lower blocks, so as to provide for the easy detachment from 
the fixed lifting hooks in the lifeboats. 

The statutory regulations, therefore, do not insist on a 
mechanical means being fitted for releasing the boat from the 
blocks., 

There have been many types of apparatus on the market 
which were supposed to satisfactorily release a boat under service 
_conditions, which have failed when actually tested at sea; 
consequently ships’ officers are somewhat sceptical as to the 
efficiency of some releasing gears. 
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Many designs result in confusion and lack of confidence on 
the part of the boat’s crew. The means for effecting release is 
sometimes provided by hauling on and at other times by letting 
go a line. Where members of the crew are not constantly 
attached to the one ship, these differences of design, in the operat- 
ing movement of the various gears, create difficulty. In any case 
a clear and simple description of the particular gear fitted to the 
boats should be placed near the lifeboats, and the crew thoroughly 
trained in the use of the mechanism, under sea-going conditions. 

The necessity for fitting a mechanical means of simultaneously 
releasing the lifting hooks from the falls, appeals to every person 
who possesses sea experience, but as to the most satisfactory type 
of gear, there is a difference of opinion, for associated with the 
releasing operation is the question of seamanship in controlling 
the boat and preventing her from being drawn under the stern 
of the vessel and coming into contact with the propellers. 

It is of paramount importance when a boat is lowered into the 
water from davits, that it should be cleared from the falls as 
quickly as possible. 

When release is actuated by hand, the process lends itself to 
difficulty and danger, unless the two hooks are released together. 

If the boat is lowered when a heavy sea is running, there is a 
common danger for the forward block to drop below the lifting 
hook and so become released, and the after hook to remain engaged 
with the link in the block, unless an arrangement of mousing 
the hook is fitted, which prevents the link on the block from 
freeing itself. The method must be simple and effective, for the : 
reasons already explained. 

If the ship still has way and it becomes necessary to launch 
the boats, then the difficulty of releasing the falls by hand is 
considerably increased ; if there is a towing stress on the forward 
hook, the operation of disengaging the falls is accompanied with 
some risk, unless the preliminary precaution is taken, before 
launching the boat, to secure the painter to a cleat or stanchion 
on the deck well forward of the davits; so that when the boat 
becomes waterborne, the effect of the towing stress on the blocks 
can be relieved by hauling on the painter, which would then 
allow the link to clear the hook. Here again, the question of 
seamanship comes in, and men should be trained to disengage the 
boat under these conditions, to prevent, as far as ordinary cir- 
cumstances will allow, the lifeboat from being swamped in a 
storm. 

Comparatively few cargo vessels are supplied with boats 
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fitted with engaging and disengaging gear, but owing to the ex- 
perience gained during the European War, the majority ot the 
standard vessels constructed in Great Britain are fitted with 
_ lifeboats having a mechanically-controlled releasing gear. 

Most of the leading passenger liners, telegraph, and_ pilot 
vessels, have their boats fitted with disengaging gear. 

General conditions are now laid down by the Board of Trade 
before boats’ engaging and disengaging gears can be used as part 
of the statutory equipment of a ship. They are asfollows :— 

(1) All disengaging gears must be so arranged as to ensure * 
simultaneous release at both ends of the boat. 

(2) The means of effecting release must be placed aft, so as 
to be under the personal control of the coxswain in charge of the 
boat. 

(3) The gear may be of a type affording release before the 
boat is waterborne, as well as when the boat is wholly or partially 
waterborne ; or alternatively, it may be of a type affording release 
only when the boat is wholly or partially waterborne. In either 
case it must be safe, speedy, and reliable in action. 

“¢(4) The action should be such that the hook offers no resist- 
ance to release should there be a towing strain on the falls. 

(5) The hooks must be suitable for instant unhooking by 
hand. 

“‘(6) The gear and mechanism for effecting release must be 
such and so arranged. as to ensure the ae of the boat inde- 
pendently of any “ safety-pins.” 

““(7) The means for effecting release may hs by hauling on, or 

letting go a line, or by a lever. If release is effected by a pull 
upon a line, the latter must be properly cased in. Rods or other 
connections between hooks must also be cased in whenever this 
is necessary for safety or for the efficient action of the gear and 
the protection of persons from injury. 

‘‘ The fairleads must be properly arranged to prevent the lines, 
which should be fitted with chains where necessary for efficiency, 
from jamming or nipping, and must be strongly attached to 
permanent parts of the boat. 

‘“¢(8) Such parts of the gear as would otherwise be likely to 
set fast by rust or corrosion must be made of non-corrodible 
metal. 

(9) No part of the gear taking the weight of the boat is to be 
made of cast metal. 

** (10) The scantlings and proportions of all parts taking the 
weight of the boat, should be such as to provide a factor of safety 
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of at least four, with a dead working load equivalent to the total 
weight of boat, equipment and full complement of persons.’ 

All new sets of disengaging gear must have a sample of each 
size submitted for a proof test equivalent to the total weight, 
including equipment and full complement of persons, of the largest 
boat for which it is claimed the gear is suitable. 

This test is continued to the point of fracture in order to 
determine the approximate factor of safety. 

Lowering and disengaging tests with a loaded boat are also 
carried out under the following conditions :— 

(a) Boat fully waterborne. 

(b) Boat partially waterborne, one end being out of the 

water. 

(c) In the case of a gear which can be released before the 
boat is waterborne, additional tests with the keel of the 
boat just clear of the water. 

(d) The efficiency of the hooks and gear is also tested by wel 
jerking the boat in the tests (0) and (c). 

If the results of the tests are satisfactory a certificate of 

approval is granted to the owner or patentee. 

From a practical working point of view, it is generally con- 
sidered that boats’ disengaging gears should be divided into two 
distinct classes— 

(1) Those which can release when the vessel is under way at 
ordinary or usual speed. 

(2) Those which release when the vessel is almost at rest. 

In dealing with the first named, the gear should be such that 
when the vessel is steaming at the rate of say 15 knots, the boat 
could be released at the particular moment desired by the 
coxswain. 

With a heavy sea running, it is very desirable that the release 
should be instantaneous and simultaneous at both ends. The 
operation of release must be under the control of one person 
thoroughly acquainted with the mechanism and well skilled in the 
handling of a boat when launched under difficulties. 

On all well-equipped passenger vessels, two emergency or 
“accident” boats are carried near the navigating bridge, one 
on each side of the vessel, swung out while at sea, brailed into a 
boom and ready for immediate use. This is a regulation issued 
by the Steamboat Inspection Service of the United States of 
Anierica, and is adhered to in most British passenger ships. 

The purpose of these boats is that in the case of persons falling 
overboard, or for other reasons of emergency, they can be 
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rapidly manned and lowered into the water at the word of 
command from the officer in charge on the bridge. 

Special men are selected for manning these particular boats, 
and the number of crew lowered is only ‘sufficient for the proper 
handling and navigation of the boat. The necessity for lowering 
the boats usually occurs when the vessel is under way with 
considerable speed ; it therefore stands to reason that the men 
qualified to manage the boat should be well trained and efficient, 
and that the type of releasing gear should be such that it can be 
“ slipped ” before the boat becomes waterborne, for any towing 
stress on the boat when the vessel is rapidly steaming ahead would 
inevitably bring disaster. 

The enormous weight of a loaded lifeboat brings a severe 
stress on most types of gear which allow the boat to be released 
before being waterborne. 

The second type of gear referred to, viz. that which releases 
when the boat is waterborne after the vessel has come to rest, is 
generally considered to be more suitable and better adapted to 
the needs of vessels of the Mercantile Marine Service. 

In case of disaster, when it becomes necessary to lower the 
lifeboats into the water, they would probably be crowded with 
passengers in a condition of nervous excitement, having just 
sufficient crew to man the boat for rowing. Under these con- 
ditions a gear which can be released before the lifeboat reaches 
the water by a slipping movement, or having an adjustment of 
safety-pins, would be a source of danger to the occupants, 
considering the great distance between the promenade deck and 
the water-level of the largest passenger vessels. 

The purpose of lifeboats, apart from the emergency boats, is 
to transport the passengers from a vessel which is probably 
foundering and has little or no way on. 

During the operation of transferring the passengers to the 
boats, the personal element always comes into operation and has 
to be carefully considered.- It may be possible, under the 
conditions of panic, for some boats to get launched unattended by 
sailors qualified in the use of releasing the falls from the boat, 
and if there is a heavy sea running on a dark night, the 
congested state of the boat may prevent simultaneous action 
between the operators at the lifting hooks, and the action of inde- 
pendently releasing the falls will be accompanied with considerable 
danger. It is, therefore, considered by ships’ officers that a simple 
device for simultaneously releasing both ends of the boat, and 
under the control of a responsible person aft, is greatly to be 
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preferred, and not so liable to accident, as the independent 
release. 

The majority of the ‘‘ waterborne ”’ gears will not successfully 
release under a towing strain in a boat loaded with the full 
number of passengers. The various patentees claim their gears 
can satisfy the requirements, but it is the candid opinion of the 
writer that if a boat must be released when a towing stress is in 
operation and cannot be avoided, then the first type of gear 
referred to is considered the most suitable, and it possesses the 
great advantage that the boat can be dropped at the psychological 
moment to catch the crest of a wave, and thus avoid being 
swamped. 

However, there is considerable doubt as to which is the better 
type of gear to recommend for lifeboats of passenger vessels ; it 
largely depends on the particular design or pattern, and each 
should be very carefully tested and treated on.its own merits. 

Mills’ Patent Engaging and Disengaging Boat Gear.—Messrs. 
William Mills, Ltd., Engineers, of the Atlas Works, Sunderland, 
manufacture an apparatus for quickly releasing ships’ boats from 
the davit falls, and which has found much favour in Great Britain 
and other countries. 

A general arrangement plan of the gear is shown in Fig. 181. 
It consists of a straight shank lifting bolt, the heel of which is 
formed into an eye, or screwed to fit the particular type of keel 
plate suited to the size of boat. The upper portion of the shank 
is forked and well secured to the gangboard by nut and screw 
bolts. Ordinary screws are considered unsuitable for the purpose. 
Pivoted to the fork is the lifting hook, which is heavily weighted 
at the lower end. 

The hook does not project above the gangboard, and. the 
possibility of ropes fouling the boat is therefore minimised. 

The position of the head of an ordinary lifting hook above the 
gangboard is about 10 in. in a 28-ft. lifeboat, or 2 in. below the 
gunwale. To maintain the same conditions of safety when a boat 
is lowered with the tull number of persons, it seems essential to 
fit the gangboard in such a position as to allow the lifting hooks, 

with the Mills’ Patent Gear, to be in the same relative position 
as the standard type of lifting hook. 

The weighted lever maintains the hook in its upright position. 
Attached to the block is a circular swivel, link or eye, which 
engages the hook beneath the level of the gangboard. The 
operation of connecting the hook to the link can be independently 
performed by hand at each end of the boat, or the hooks can be 


\ 


BOATS ENGAGING AND DISENGAGING GEAR 317 


brought into position simultaneously by the coxswain in the 


stern-sheets. 
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Attached to the weighted end of the hook is a chain and wire. 
lead, which runs through fairleads secured to some permanent 


part of the structure. 


These releasing wires and chains have 
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usually been led below the thwarts and side seats, or below the 
thwarts and in front of the tank cleading. This is a matter of 
detail, but with the lifting hook brought up to the same height 
as a standard hook, it is a more convenient and practical arrange- 
ment to bring the leads from the hooks along the sides of the boat 
above the thwarts. This is the general practice in fitting out 
boats in the United States of America when Mills’ gear is specified. 
In any ease, the fairleads must be well secured, and so fitted as to 
make the leads as easy and direct as possible. 

The whole of the apparatus must be cased in to prevent any 
possible interference from passengers in the boat. ; 

The disengaging operation is under the personal control of the 
coxswain in the stern-sheets. 

The boat cannot.be released until it becomes waterborne. 
Immediately the weight of the boat is relieved from the blocks, 
the releasing handle, secured to the chain leads, is pulled, which 
raises the weighted lifting hook lever and draws back the point 
of the hook clear of the bridge piece attached to the gangboard, 
and thus allows the link of the block to free itself. 

Great care must be exercised by the boatbuilder in fitting 
up the gear, to see that the length of the chains is adjusted 
at the releasing handle, so that both lifting hooks are operated 
simultaneously. The patentee depends on the builder following 
out the printed instructions issued with each complete set of 
gear, otherwise a careless disregard to the essential points to he 
observed, places the occupants of a boat in great danger. 

The following information will be useful in selecting the 
correct type of gear for a particular weight of boat :— 


Type Weight of boat Size of swivel 
(with full complement). ring in block. 

Ss Res : ; . 2°7 tons. g” iron, 

B ‘ ‘ ate Sh MAPLE yoy as 5, 

C ; j ‘ Beem 1” steel. 

D : : f Meg! Pe eax hss 

D1 (steel) . : eae aes har 


ROBINSON’S BOAT-RELEASING GEARS. 


These are of two kinds, to correspond with the two classes into 
‘which the makers contend that all ships’ boats should be divided, 

viz, :— 
1. Emergency Boats, for lowering instantly while the ship still 
retains high speed (chiefly to pick up a man overboard). 
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Such a boat has (and, of course, needs) the advantage 
of skilled control, and is lowered with only a few men 
i on board. 

2. Ships’ Infeboats; for saving large numbers of passengers 
and crew from a stranded or foundering ship, which is 
presumably either stationary or has little way on. 

3. There is a further class of boat used either under safe 
conditions, as in harbours or rivers, or by people too 
unskilled to be trusted with any simultaneous gear, or 
belonging to owners for whom the cost of such gear of a 
reliable pattern is prohibitive. The Robinson patents 
provide for this class of boat by a special form of 
common hook, not a releasing gear in the proper sense. 
Reference has already been made to this in Section A, 
Part VI. 

Robinson’s Navy Releasing Gear is designed for the Emergency 
Boat. It is, and for many years has been, carried in all ships of 
the British Navy, and is no, less suitable for the two emergency 
boats which first-class passenger vessels ought to carry in addition 
to their “lifeboats.” It complies with the following require- 
ments, which are practically those which the Admiralty formulated 
many years ago :— 

(a) It must be impossible for one end of the boat to release 

without freeing the other. 

(b) She must release equally well whether waterborne or 
before reaching the water, at the discretion of the man in 
charge—because she is liable to be lowered with enough 
way on the ship to swamp the boat if release is delayed 
until after she is waterborne. Release shortly before 
reaching the water involves no danger if the boat is 
well handled: (‘“ Automatic” action on becoming 
waterborne, which means the automatic opening of the 
hooks as soon as the boat’s weight is off the tackles, 
is obviously inapplicable if the ship is moving fast, as 
the boat is then liable to be towed by the tackles, which, 
therefore, are not relieved of her weight.) 

(c) The hook must be moused against accidental unhooking 
if the boat is kept lying alongside, but the mousing must 
offer no hindrance to slipping or to hooking-on, or to 
unhooking by hand if desired. 

(d) The hook must be in the boat, not on the tackle. 

In the Navy the emergency boats (formerly called the 

“ quarter-boats ’’ because one was carried on each quarter) are 
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large cutters fitted with “chain slings,” for which a special design 
of the Robinson gear is used. The pattern (known as Typé C) 


? 


RELEASING TACKLE 


Fie. 182.—General arrangement of Robinson’s navy boat releasing gear 
Type C. ; 


which is fitted in some otherJclasses of Navy boats, is more 
suitable for mercantile vessels, and is shown in general arrange- 


Fia. 183.—Elevation. Safety-pin in place, Fie. 184.—Section. Safety-pin removed 


ment in Fig. 182, while the hook is shown in elevation in Fig. 183 
(with “ safety-pin ” in place); in section in Fig. 184 (with 
safety-pin removed) ; in section (after slipping) in Fig. 185. It 
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will be seen that the weight of the boat tends to rotate the 
tumbling hook H, which, however, is retained in place by the 
lever K, the latter being held to its work by the direct pull of the 
short length of wire-rope M.. The ropes M of the two hooks are 
drawn together by a light chain fore-and-after NN, by means of 
the tackle shown in Fig. 182. On releasing the fall O of the tackle 


Fia. 185.—Section. Released. 


both hooks are set free to “ tumble ”’ and should do so instantly 
if the weight of the boat is still on the tackles, or if there is even 
such a pull upon them as is caused by the rise and fall of the 
waves, or merely by pushing the boat away from the ship’s side. 
T is the mousing tumbler, which lies in the mousing position by 
its own weight, but lifts out of the way (and then falls back again) 
to admit the ring shackle G when hooking on. (Gis attached to the 
lower tackle block.) T can be turned out of the way for unhooking 
¥. 
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by hand by a touch of the finger upon the little lever Q. It offers — 
no obstacle to slipping. The sections show the naval brass pins 
for the hook, etc., and the shouldered rivets holding the two side- 
plates apart, some of which serve as stops for the moving parts. 
The “ fin ” on the top of the hook and the projection below, and 
that on the lever K, all serve minor purposes in ensuring safe 
working. W is a bayonet-joint pin (or bolt and nut) to enable 
the hook to be removed if desired, leaving only the head of the 
keel-bolt above the deck. Another pattern is made in which the 
hook stands less high above the deck. It will be seen that the 
fore-and-after is above the thwarts, well in sight, and that no 
one can do any harm by hanging on to it or stumbling against it, 
as that can only tighten the pull which prevents the hooks from 
tumbling ; this marks the advantage of slipping by “ letting-go ” 
rather than by pulling, for a rope which has to be pulled can 
always, in effect, be pulled accidentally from either of the 
causes mentioned. The fall O is given a turn round a thwart, 
cleat, or bollard, to make it easier to hold. 

Robinson’s Waterborne Releasing Gear (Merchant Service) 
is a new patent designed for life-saving boats, in the sense of 
boats lowered to save the passengers and crew, and to meet the 
following conditions over and above the condition that it must 
be incapable of release unless the boat is fully waterborne :— 

(a) Such a lifeboat is liable to be crowded with helpless and 
frightened passengers, and any fore-and-aft connection 
above the thwarts may, therefore, be subject to such 
interference as to make successful action impossible. The 
connection must be down below, thoroughly screened 
against interference or contact with the passengers’ feet. 

(b) Skilled control, such as is always available in the Navy, 

- cannot be depended upon in all the boats of a large 
passenger vessel, and the less skilled man who may be 
in charge cannot safely be trusted with the power to 
slip before reaching the water. In the confusion of 
darkness and crowding, and amidst the terrors of ,a 
sinking vessel, the boat might be slipped too early, with — 
disastrous result. . 

(c) The two hooks must be connected so rigidly that they not 
only move together, but so that moving one back to 
the hooking-on position inevitably moves the other as 
well. Constant readiness for hooking-on is important 
in view of the frequent boat drills it is desirable to en- 
courage. In Messrs. Robinson and Co.’s view the 


Fig. 186.—Robinson’s patent waterborne boat releasing gear. 
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connection between the hooks is the crux of the matter, 
and it will be seen that very special means are employed. 
The hook itself is shown in Fig. 186, and on a larger scale, 

in section, in Figs. 187 and 188. 
The forward hook is similar to the after one, but without the 
prolongation of the link R.to form the releasing lever U, which 
is required only at the after end. When the lever U is raiged the 


Fia. 187.—Section. Hooking oi 


link B is drawn downwards and cants the hook H backwards, so 
as to free the ring-shackle attached to the lower block G 
(Figs. 187 and 188). The freeing action is assisted by the lateral 
movement of B, which first moves backward and then comes 
forward to push off the shackle. 

The Navy mousing tumbler T (slightly changed i in form) is 
retained, and Fig. 187 ‘shows how it lifts out of the way in the act 
of hooking-on. Fig. 188 shows the shackle completely released 
by the continued movement of the lever and the link B, 
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Two galvanised short-link crane chains, X and Y, are attached 
to R. Pulling down the link B involves pulling up chain Y, the 
other end of which is attached to the link (B) of the forward hook ; 
hence both links are pulled down, and both hooks are freed, by 
the same action. Also, on the lever being again depressed, both 
hooks, through the action of the chain X, are re-set for hooking-on. 
The catch Z, which is withdrawn by the lifting of Q in taking 


Fria. 188.—Elevation. Released. 


hold of the releasing lever, prevents the latter from being raised 
by any accidental cause. The arrangement of the lever can be 
varied to suit the construction of the boat. 

An ideal connection between the two hooks, to ensure absolute 
simultaneity in their movement, would be given by a single rigid 
rod along the bottom of the boat, working both hooks by a 
_ suitable arrangement of links and bell-cranks, or the like, all 
carefully cased in against injury or interference by the crowded 
feet of the passengers. But, unfortunately, the modern practice 
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of hanging boats from points very near their ends, sometimes far 
up the curve of the stem or the deadwood, makes such a connec- 
tion difficult and inconvenient. Messrs. Robinson and Co., — 
therefore, use chains (two, since chains can be used in tension 
only, and movement both ways has to be provided for), and case 
them very simply and conveniently by running them through 
tubes: 1} in. galvanised gas-pipe of good quality is suitable. 
Each chain has to alter its direction by 189°, and if this involved 
the use of bell-cranks, or passing the chains over pulleys, there 
would be no gain from using them. But experience has shown 
that if such tubes are bent to very easy curves, chains will travel 
in them with scarcely any more friction than if taken round pulleys, 
and the adoption of this system has resulted in an arrangement 
which is exceedingly neat and simple, while the protection of the 
chains and their immunity from damage or interference is_practi- 
cally perfect. The tubes can be partly filled with grease. 

Though it is impossible for the coxswain to move the releasing 
‘lever while anything like the weight of one end of the boat is on 
either tackle, there is enough leverage to overcome a moderate 
towing strain, giving a pull of say a few hundred pounds. It is, 
of course, assumed that no one would attempt to lower a heavily- 
weighted lifeboat while the ship is still moving at a really con- 
siderable speed. 

The tubes are clipped to the sides of the keelson and to the 
links A (which take the place of keel bolts), and it is not necessary 
to avoid bends if the latter are easy. 

It is interesting to note that in the maker’s opinion the 
widely different services to be performed by the Emergency boat 
(for the man overboard), and by the general Life-saving boat, 
require not only different, but diametrically opposite treatment. 
In the one case release deferred until the boat is waterborne is 
dangerous and unsuitable; in the other it is essential to safety. 
. Nearly every feature of the gear is reversed in the two cases, and 
the reasons given for this are weighty, while in the case of the 
. Navy emergency boat they are confirmed by the successful 
practice of many years. 


THE STEWARD DAVIT AND EQUIPMENT CORPORATION’S 
PATENT BOAT RELEASING GEAR. 


The action of this gear is quite different to those previously 
described : chains and wires are dispensed with, the operating 
device being direct. The arrangement consists of a tripping 
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or tumbling hook, and as will be seen from Fig. 189, these hooks 
a pivoted to a bracket which is strongly attached to the stem 
and sternpost. The British Board of Trade have strong objections 
to lifeboats being lifted from the extreme ends, but this gear, now 
under review, can easily be made to comply with all the require- 


Fic. 189.—The Steward Davit and Equipment Corporation’s patent boat- 
’ releasing gear. 


ments whereby the stresses are taken by the frame combinations, 
and the heel of the lifting-hook shank secured to the keelson, keel, 
etc. The hook is operated by a shaft or standard pipe running 
the length of the boat. Brackets with shaft bearers are secured 
to the keelson in a rigid fashion, but with sufficient clearance and 
flexibility to prevent binding, should the shaft or keelson com- 
bination become distorted. At either end of the pipe there is an 
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eccentric, which operates a cam. The latter is attached to a 
vertical shaft, the upper end of which is forked and fitted with a 
metal roller. When the horizontal shaft is rotated by the operat- 
ing or releasing lever, the vertical shaft and fork are drawn down, 
giving release to the hook which is free to clear itself from the 
shackle attached to the davit blocks, even when there is a towing 
strain on the falls. Fig. 189 illustrates the position of the hook 
after release. 

The working parts of the gear are made of non-corrosive metal - 
or of galvanised steel. The hook pins and the rollers attached 
to the fork, which are secured to the upper ends of the vertical 
shafts, prevent the lifting hook from tripping before the coxswain 
operates the lever, and are made of special ‘ monel”’ metal. 

The whole operation of releasing the boat from the falls 
becomes extremely simple with this particular design of gear, as 
it is direct in action ; all the fittings are open for inspection, and 
can always be seen. No danger is present during the operation 
of lowering the boat, unless the gear collapses or an individual 
deliberately raises the operating lever, but the patentees appear 
to have safeguarded their own interests as well as those of the 
passengers, in this respect. 

The boat can be released by hand when waterborne, in the 
usual way, and mousing arrangements are fitted on the hooks 
to prevent the links on the blocks from premature detachment. 

The requirements of the British Board of Trade are very severe, 
and it will be of general interest to the reader to give an outline of 
tests carried out in the presence of the writer on the s.s. Free- 
man in Messrs. Robins’ Ship Repairing Yard at Brooklyn, New 
York. : 

A 26-ft. steel lifeboat capable of accommodating about 
35 persons was fitted with the Steward Patent Disengaging Gear 
The boat was under the Steward Patent Davit. 

The order of the tests was as follows :— 

1. The boat was lowered into the. water, and when fully 
waterborne the gear released the boat from the falls. 

2. The boat was hoisted well clear of the water, lowered, and 
checked suddenly, jerked fore and aft by means of the falls, and 
then released when the keel was about two feet from the water- 
level. (See Fig. 190.) 

3. The boat was partly waterborne, and the operating lever 
moved slowly, to prove that both ends were released satisfactorily. 

4. The after end of the boat was waterborne, and the forward 
end lifted out of the water, to demonstrate the effect of a towing 
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strain on the forward hook. No difficulty occurred in the 
peleesibg operation. 

5. The boat, when floating and engaged with the falls, was . 
unhooked by hand, while the gear remained locked. Blocks 
were again engaged by hand with the lifting hooks, to demonstrate 


Fra. 190.—Boat released (before being waterborne) by the Steward Davit and 
Equipment Corporation’s patent releasing gear. 


that the whole operation could be performed by two men in a 
very few seconds. 

6. With the boat fully loaded with over thirty men, and a 
number of the occupants standing on the fore-and-aft hollow 
shaft or pipes the gear easily released the hooks. 

3 7. The final test was a severe one for the davits. The fully 
loaded boat was raised until the keel became well clear of the 
water; under this condition the operating lever was raised, and 
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the boat released without difficulty. The photograph shown in 
Fig. 190 illustrates the position of the boat immediately after 
release. 

There are several other gears on the market which appear to 
fulfil the requirements of the British Board of Trade, but it is 
’ considered that sufficient reference has been made in this section to 
actual gears now in operation, and also to the tests carried out, to 
give the reader a general idea of the requirements which enable 
a boat to successfully take the water after being released from 
the lower blocks attached to the davit falls. 


SECTION C.—CONSTRUCTION OF BUOYANCY AIR-CASES 


Att lifeboats must be in possession of a certain amount of reserve 
buoyancy. The open lifeboats are fitted with buoyancy air- 
cases along their sides, and the pontoon lifeboats are dependent 
on a number of watertight compartments, which are an integral 
part of the hull. 

The internal buoyancy tanks of Class [a and I lifeboats are 
usually constructed of the best quality copper or yellow metal 
of not less than 18 oz. to the superficial foot. These are pees 
along the sides of the boat under the side benches. 

It is admissible to fit buoyancy air-tanks at the ends of a boat, 
but never in the bottom. Although it is an inconvenience to fit 
a buoyancy-tank at the forward or after ends, as it interferes with 
the stowage of equipment and the fitting of the lifting hooks, yet 
an air-case in the fore end has the advantage of giving lifting power 
to the boat should the latter become flooded with water. 

When cases are fitted in the ends, they should be separated 
into two distinct portions on each side of the lifting hooks, 
to prevent the latter being unshipped when it becomes necessary 
to remove the buoyancy air-cases for inspection. 

The method of construction of buoyancy air-cases is briefly 
described as follows :— : 

The size of acopper or Muntz metal sheet supplied to the tank- 
maker is usually 4 ft. by 34 ft., and weighs about 25°2 ozs., 
which conforms to the requirements of the Board of Trade, viz. 
18 ozs. to the superficial foot. 

From the information supplied to him by the boat-builder, 
the tank-maker knows the internal capacity of the boat. In this 
connection it is well to remember that all open lifeboats of 
Class Ia should be constructed with a coefficient of not less than. 
‘64, which means that the internal capacity divided by the 
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apparent unit of capacity exceeds the actual number of persons. 
which can be comfortably seated in a boat. As an example, 
take an open lifeboat 28:0’ x 8:5’ x 3:5’, which will give a 


-. capacity of about 540 cub. ft. The number of persons which 


can be appropriated is about fifty. The number of cubic feet 
of buoyancy-tanks must therefore be fifty-four and not fifty. 

The amount of buoyancy-tank capacity depends on the boat 
capacity, and not on the number of persons carried. 

The tank-maker usually has standard moulds to suit the shape 
of the bilge of ordinary pulling boats, but in the case of motor 
boats, open boats of Class II., and nested boats, it is necessary 
to make special moulds to suit the form of boat. 

The end sections of the metal air-cases are cut to the shape 
given by the moulds, with the addition of a margin of about ? in. 
to allow for the single hook joint. A gauge mark is then made 
round the three edges, and the corners cut as shown in Fig. 191. 

The sectional pieces are then placed in an edging or flanging 
machine, which flattens and stiffens the material. The gauge 
marks on the straight edges are set to the grips of the machine, 
and by the aid of the lever brought up to the horizontal position, 
the straight edges are turned up to a right angle. The curved 
edge has to be treated separately by hand at the bench, until the 
section takes the form as illustrated in Fig. 191 B. 

The edges of the end sections are turned over by hand in 
hook fashion as shown in Fig.191 0, ready for the reception of the 
sides of the air-cases. 

The sides of the metal air-cases usually require two longitudinal 
joining seams, which are brought together with double hook 
joints. The material is placed in the edging-machine and the 
hook formed in the one movement by the operation of the lever 
brought to the vertical position. The edges of the two separate 
sheets of metal are thus made to hook into one another as shown 
in Fig. 191 p. The completion of the double hook joint is made 
with a stamping-tool, which brings the hooks into close joint, 
and the sides into line as shown in “Fig. 191 &. 

In the final treatment a wooden mallet is used, followed by a 
steel hammer which makes a tight joint. 

Similar procedure is followed in making the connections of the 
sides and end sections, except that the joints are only of the single 
hook type. 

All the joints and corners are carefully soldered. Great care 
should be taken with the closing of the corners, for it is here where 
leakage is usually discovered. 
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When the tank-makers understand that every buoyancy air- 
case has to be water-tested, it naturally makes them careful as 
to the quality of the joints. 

The width of the hook joints should not be less than 3 in. 
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Fig. 191.—Method of constructing metal buoyancy air-cases. 


Tanks must not exceed 4 ft. in length, and where they are 
more than 3 ft. 6 in. in length a divisional bulkhead should be 
fitted at the half-length for stiffening purposes. This is some- 
times done by inserting a skeleton bulkhead made of hardwood 
battens, properly secured by fore-and-aft stays to prevent 
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movement. An improved method is to fit a metal divisional 

ulkhead secured by small angle lugs and soldered to the sides of 
te air-case. (See Figs. 191 F anda.) An alternative method is 
to corrugate the sides, which appears to satisfy the requirements 
of the water test, provided the depth of the tank is within 
reasonable limits. 

The writer’s experience has proved that 4 ft. is far too great 
a length for buoyancy-tanks. They cannot be inserted between 
the thwarts under the side benches, without making portable 
the solid support under the thwart fitted in line with the tank 
cleading, which is considered very undesirable. The tanks have 
to be periodically inspected, and it is, therefore, necessary to 
make them easily removable; three feet is considered to be the 
maximum length for general utility purposes. 

The material from which the buoyancy-tanks are made 
should be periodically inspected for surface defects, and strips 
cut and tested for ductility. 

The manufacturer’s stamp must always be inserted on the 
yellow-metal sheets, and the latter should occasionally be 
weighed to ascertain if they fulfil the requirements as to weight 
and thickness, viz. not less than 18 ozs. to the square foot. 

There is more in this question of surface inspection than one 
would imagine. The boatbuilder or tank-maker has no guarantee 
from the metal merchant as to the quality of the material beyond 
the insertion of the trade stamp. It is the opinion of many 
builders that it would be preferable for the sheets to be inspected 
and samples tested before the whole of the material is delivered. 

Defective tanks are a source of great danger to the boat. 
Zinc and galvanised iron are considered unsuitable for the purpose 
of air-cases or buoyant apparatus. 

_ Instances have occurred during the survey of old boats when 

taking out the buoyancy air-cases for inspection, when it has 
been found that some of the tanks have become defective and 
leaky. 

The boat during the voyage has probably been flooded to 
keep the planking tight, with the result that the buoyancy 
tanks have become full of water. In course of time the defective 
joint has rusted up, retaining the water inside the tank, destroying 
the purpose of the air-case, and endangering the stability of the 
boat. The necessity for water-testing each individual tank before 
delivery to the boatbuilder is, therefore, obvious. 

Metals which have been cold-worked are sometimes liable 
to what is termed “ season-cracking,” which only makes an 
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appearance after the material has been worked up into buoyancy 
air-cases, particularly when the sheets have been exposed to 
heat or come into contact with some corrosive element. 

An interesting example of the defect recently came before the 
writer’s notice. A set of yellow-metal tanks had passed through 
the test tank filled with water; the result of the test gave no 
evidence of leakage, and a superficial inspection showed no 
material defects. The tanks were exposed in the sun to dry, and 
then placed in position behind the cleading in the lifeboats. 
Several weeks elapsed when the tanks were removed, and it was 
then discovered that “‘ season-cracking "’ had developed, the tanks 
were, therefore, useless for the purpose for which they were 
intended. 

Several reasons may account for the development. The test 
tank was exposed to the open air and adjacent to the roof of a 
building, where it was quite possible for water from the roof to 
find its way into the tank. In all probability there was acid in 
the water, and the pressure exerted on the buoyancy air-case 
_ during the test opened out the season-cracks, allowing the 
corrosive effect of the water to complete the damage. 

Tests were taken on strips cut immediately in way of the 
defects, which showed the material to be slightly brittle, but the 
metal was quite good in other parts. 

In the majority of cases of defect—the cracking was started by 
superficial corrosion, the attack of the corroding agent separating 
the crystal grains of the surface layer, the result pein, very 
similar to a crack. 

A rough surface on the metal sheet immediately raises one’s 
suspicion as to the quality, and to a practical man the colour isa. - 
good indication and guide. 

The weight of the completed buoyancy-tank runs out to about 
5 Ibs. per cub. ft. 

Precautions must be taken to keep the air-cases off the rooves 
and other fastenings in the boat, by fitting rubbing strips attached 
to the timbers. The cases should also be placed in such a position 
as to ensure the lifeboat floating on an even keel. They must also — 
be secured in place to prevent lateral movement. 

A simple method for providing means for testing the air-cases 
is by filling with water a tank of sufficient size to take the largest 
air-case. Insert one end of the case under a ledge or stop attached 
to the tank, and bring down the other end by hand pressure, so 
that the whole of the air-case is submerged. If there are any 
defects they will immediately show themselves by the appearance 
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of air bubbles. Turn the air-case end for end and again immerse. 
This not only tests the air-case for water-tightness, but also for 
strength and. saw a 

When the buoydncy-tank is completed it is the usual practice 
to insert a small tube and inflate the tank under air pressure, 
afterwards soldering up the hole. In passing the cases through 
the tank, the rounded surface sometimes becomes distorted ; the 
dodge to rectify this difficulty is to place the metal case in front 
of the stove, when the internal air becomes heated and expands, 
forcing the metal back to its original shape. If the air-cases are 
kept within reasonable dimensions there should be no necessity 
for this practice. 

In some shipbuilding and boatbuilding yards, buoyancy-" 
tanks are not only tested for air-tightness, but are measured for 
capacity by displacement, the one operation serving the double 
purpose. 

The test-tank is of rectangular shape, and the horizontal 
internal area is so arranged as to take the maximum permissible 
length of air-case, with a suitable breadth, giving 12 sq. ft. A 
brass sliding scale, decimally divided, is attached vertically to the 
inside of the tank near the water-level. 

A wooden grating is suspended from a crane, upon which are 
placed iron weights. These are lowered into the water. The 
zero mark on the scale is then placed at the new water-level, and 
the grating with the weights removed from the tank. 

The air-case is then placed in the water, and the weighted 
grating lowered until the air-case, grating and weights are com- 
pletely immersed. The reading on the scale at the new water-level 
will give the volume of the air-case in cubic feet. 

This method gives the actual cubic capacity of the air-case, 
and may result in a small saving of copper or yellow-metal in the 
large cases, as compared with those measured in the usual way. 

The operation of testing under these conditions takes con- 
siderable time, as the water after each immersion of the tank has 
to become perfectly: still before the scale readings can be taken 
with any degree of accuracy ; consequently, the prevailing method 
is to simply immerse the air-case in a water tank for the airtight 
test, and measure it for cubic capacity by Simpson’s Rule. 

The following is an example of the formula used, and is fairly 
accurate when applied to straight-sided tanks of ordinary form, 

_ but when the cases are curved as in nested boats, or of peculiar 
shape when placed in the ends of boats, this method is not reliable, 
and the actual capacity should be obtained by displacement. 
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Fia. 192. 


Fie. 193. 
Method of measuring buoyancy air-cases. 


The length must be taken from end-to-end sections, and not 
from the edge of hook joint. (See Fig. 193.) 


Example. 
Section A =D =1°8', a="10', b = ‘85’ 
Section B = D’' = 1°27’, a = °65', 6b = °b0’ 
bss 


Area of Section A = *2(1-0 + 3:4) = 3(4°4) = 1°32 sq. ft. 


Area of Section B= “265 + 2°2) = °2(2°85) = °57 sq. ft. 


Volume of air-case— x. 3°5 
; _ 189 X 35 


= 3°3 cub. ft. 
5 cu 
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Wooden air-cases are not allowed to be inserted in the life- 
boats of a vessel engaged in the Foreign Trade, but they were 
permitted in Home Trade vessels during the period of the war, if 
boatbuilders or shipbuilders wished it. 

There is a great amount of labour in building these air-cases 
to suit the form of boat and the required capacity. 

The construction of air-cases is practically a trade in itself, 
requiring an expert to fix suitable sizes for the particular boat 
to be built; consequently, the demand for wooden cases is 
restricted. They are heavier than metal cases, and require a 
much greater length of time for construction. The material is 
cheaper, but, generally 
speaking, wooden cases 
are unsatisfactory. 

The Board of Trade 
have issued instructions 
for the construction of 
wooden air-cases. 

In the first place 
the material must be 
of very special quality 
and well seasoned, 
usually of yellow pine, 
3-ply wood, or other Fia. 194.—Method of constructing wooden buoy- 
suitable wood; quite ancy air-cases 3 
free from shakes and 
knots. Heartwood should be carefully avoided, owing to its 
tendency to split. 

The thickness of the sides, if not made from 3-ply wood, 
is not to be less than 2 in. The ends are made of elm, or an 
equivalent hardwood, not less than § in. in thickness, with 
longitudinal stiffeners 13 in. by 3 in. of white or red pine fitted 
at the corners, to form the framework upon which to build the 
case. 

_ Laid over on the faying surfaces of the ends and longitudinal 
stiffeners, are strips of hessian, coated with tar or marine glue, to 
ensure a watertight joint 

The inside surface of the top, sides and ends, are well coated 
with tar or marine gltte, and secured together with brass or 
galvanised iron screws. 

The outside is coated with marine glue covered with hessian, 
and well ironed until the glue comes through the fabric. The 
air-case is then completed by a final coat of marine glue. 

Z 
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They are fitted in the lifeboats in a similar way to the 
metal air-cases, and the usual precautions taken to ensure 
there is no movement after being placed in position behind the 
cleading. 

The regulations issued by the Board of Supervising Inspectors 
in the United States of America, relating to buoyancy air-cases, are 
of interest to British boatbuilders, and the following particulars 
are taken from the Edition of General Rules, dated April 8th, 
1918, viz. :-— 

“All lifeboats contracted for after September 30th, 1912, 
“shall have not more than 50 per cent. of the air-tank capacity 
“in the ends of the boat, and the remaining capacity shall be 
“located in the side tanks. 

* After June 20th 1912, the air-tanks of all lifeboats shall be 
“entirely independent of the hull or other construction, and shall 
“be of suitable non-corrosive material and of a capacity of not less 
“than 1°5 cubic feet for each person allowed in metallic boats, 
“and not less than 1 cubic foot for each person allowed in 
“wooden boats. Such air-tanks shall be firmly and securely 
“fastened in the hull, and in such a manner as will allow them to 
“be temporarily removed, and in no case shall the tank be 
“punctured or opened for such fastenings. 

“The tops of such tanks shall be thoroughly protected by a 
“ grating or platform, or by the thwarts or seats. Such air-tanks of 
“ 6 cubic feet or less shall be constructed of material of a thickness 
“ not less than No. 22 B.W.G. ; from 6 cubic feet to and including 
“15 cubic feet, of a thickness not less than No. 20 B.W.G.; and 
“all air-tanks of more than 15 cubic feet capacity shall be of a - 
“ thickness not less than No. 18 B.W.G. 

“All joints of air-tanks shall be properly double riveted 
“and tightly caulked or securely hook-jointed and efficiently 
“soldered, or properly and securely welded, and such air-tanks 
“shall be located in such a manner as will permit the lifeboat 
“to be on as near an even keel as possible when flooded with 
“* water. 

“ The cubical contents of air space of air-tank shall be stamped 
“on the tank where same can be seen when air-tank is placed in 
* the boat. . 

“* All air-tanks shall be fitted with a*connection of one hallf- 
“inch outside diameter, for testing purposes. 

“ Before any lifeboat is passed and accepted, the air-tanks 
“thereof shall be tested in the presence of an inspector of this 
“service, by an air pressure of not more than 1 lb. to the square 
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“inch. At each subsequent annual inspection, or oftener if in 
“the opinion of the inspectors it is necessary or desirable, the . 
“inspectors shall satisfy themselves that the tanks are of good 
“ condition, but pressure need not be applied unless the inspectors 
“are in doubt regarding the efficiency of the tanks. 

“This does not take from the inspectors the right and 
‘ authority to satisfy themselves at any time, either by examina- 
“ tion or pressure, as to the condition of the tanks.” 


AMOUNT OF RESERVE BUOYANCY FOR VARIOUS CLASSES OF 


J BOATS 
Wooden Lifeboats of Class Ia—The buoyancy of a boat of 
this type is provided by watertight air-cases, the total volume of 
which is to be at least equal to ten per cent. of the cubic capacity 
of the boat. 

Wooden Lifeboats of Class Is.—The internal buoyancy of a 
boat of this type is provided by watertight air-cases, the total 
volume of which is to be at least equal to 74 per cent. of the cubic 
capacity of the boat. 

If the external buoyancy is of cork, its volume is not to be 
less than thirty-three thousandths of the cubic capacity of the 
boat. 

Open Lifeboats of Class I1a.—A boat of this type is fitted with 
watertight air-cases for internal buoyancy, and usually with solid 
cork for external buoyancy, they must be at least equal to the 
following amounts :— 


AIT-CRSCR a PS int we ee es 2 LO CUD at. 
External buoyancy (if of cork). . ‘2 ,, ,, 


for each person which the boat is able to accommodate. 
Open Lifeboats of Modified Class Wa—The difference 
\ between this type of boat and the Class [1A mainly consists in 
dispensing with the outside buoyancy and increasing the internal 
buoyancy, made up by metal air-cases, the volume of which is 
at least equal to 1:7 cub. ft. for each person which the boat is 
able to accommodate. 

Steel Lifeboats of Classes Ia and Ip.—tIn the case of a metal 
boat an addition should be made to the cubic capacity of the 
internal buoyancy, by increasing the volume of the watertight 
air-cases, so as to give buoyancy equal to that of the wooden 
boat. 
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The additional volume of air-cases tequired for metal lifeboats 
is obtained from the following formula :— 


- V=KW 
V = additional capacity in cubic feet. 
W = the weight of the metal hull in ewts., exclusive of fittings, 
equipment, and air-cases. . 
_K =1°75 when the mean weight of the air-cases is 7 lbs. or 
less per cub. ft. of capacity. 
K = 2 when the mean weight of the air-cases is 14 lbs. per 
cub. ft. 


When the weight of the air-cases is between 7 and 14 lbs. per 
cub. ft. capacity, the value of K is found by interpolation. 

Wooden Motor Lifeboats, Classes Ia or Is.—In fixing the 

“volume of the internal buoyancy, and, where fitted, the external 
buoyancy, regard must be paid to the difference between the 
weight of the motor and its accessories, and the weight of 
the additional persons which the boat could accommodate, if 
the motor and its accessories were removed. 

The Life-saving Appliances Rules are somewhat vague to the 
mind of the boatbuilder as to what is actually requited. The 
requirements can be made explicit by an example— . 

Take a wooden motor boat of the following dimensions :— 


22°0' X 7:0’ x 2’ 9". 
pay of boat measured by Simpson’s Rule = 255 cub. ft. 
= 25 persons. 
Capacity coefficient of form = ‘6. 
Dimensions of motor and suitable space for working 
= 4:5’ X 3:5’ x 2:9’ = 45°68 cub. ft. 
which therefore displaces 4 persons (45°68 ~ 10). 
(a) Internal buoyancy required by boat capacity for a Class Ia 
lifeboat ==: 2,5, = 25°5 cub. ft. 
(6) Internal buoyancy required for motor, ete.— 
Weight of motor and accessories estimated at 7°5 cwts. 
Buoyancy per cwt. (metal) = 1:75 


75 X 1°75 = 13-13 cub. ft. 


(c) Buoyancy for persons displaced by motor, etc.— 
Weight of 4 persons displaced by motor and gear 


= 4 x 165 lbs. = 5:9 cwts. 
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\ Buoyancy at 1 cub. ft. per person = °68 cub. ft. per cwt. 
Therefore, buoyancy displaced = °68 x 5°94 = 4 cub. ft. 


Summary. 
Buoyancy required at (a2) = 25:5 cub. ft. 
” ” (b) = 13:13 ” 
Total 38°63 5, 
Deduct buoyancy displaced at (c) = 4°00 _,, * 


34°63 oy, 


Total number of persons given by capacity rule = 25, 
Number of persons displaced by motor, etc. = 4. 


If seating accommodation is provided for 21 persons, then the 
buoyancy air-cases must be 34°63 cub. ft. 

If seating accommodation is provided for only 17 persons, 
then the buoyancy air-cases must be 34°63—4:0 (4 persons less 
@ 1 cub. ft. per person) 


= 30°63 cub. ft. 


Note.—If the motor boat is constructed of steel then the. 
buoyancy air-cases must be increased in volume so as to give 
buoyancy to the steel hull equal to that of a wooden boat. | 


PART VII 


SECTION A.—EQUIPMENT OF BOATS 


THERE has been frequent complaints when inquiries have been 
held in regard to various casualty cases, as to the inefficiency or 
the absence of some details of the equipment in the lifeboats. 

The Life-saving Appliances Rules make full provision for all 
reasonable emergencies which a lifeboat is likely to encounter, 
and it largely depends upon the ship’s officers as to whether this 
equipment is kept in satisfactory condition and always remains 
in an accessible position. 

Adequate provision should be made in the boats to suitably 
stow the various details of equipment, to enable them to remain 
in a serviceable condition and be protected from the weather. 
A simple plan is to build lockers into the ends of the boat, having 
portable platforms adequately supported above the keelson, and 
protected at the front with strong hinged doors fitted with 
suitable slip bolts. 

The statutory rules do not at present demand the fitting of. 
these lockers, but the experience of our sailors who were cut 
adrift from their vessels during the recent submarine warfare, 
and exposed for several days, and even weeks, in an open boat, 
should be sufficient evidence of the necessity for making the 
provision referred to. 

Where competition is keen among so large a number of boat- 
builders, it is essential to stipulate every detailed requirement, 
and not to leave these matters to the persuasive powers of the 
surveyor or to the common sense of the builder. The demands 
should be clean cut and definite, which will ensure satisfaction 
to al] concerned. 

The details of equipment depend on the classification of the 
vessel. That is to say, the trade of the vessel has a direct bearing 
on the requirements for providing the boats with those essentials 
which will enable the crew and passengers, in case of disaster, ° 
to be succoured until the arrival of assistance ; it would, therefore, 
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“pe advantageous to give in detail the full equipment which is 
required by the Life-saving Appliances Rules, for the various 
classes of vessels. 

For a description of the various classes of vessels, reference 
should be made to Section A of Part II., as it seems unnecessary 
to repeat the explanation. 


EQUIPMENT OF BOATS FOR FOREIGN-GOING VESSELS. 


Classes I., II., III., and IV. 


Every boat which forms part of the statutory equipment of a 
vessel should be supplied with the following details, viz. :— 

1. A full single-banked complement of oars, two spare oars, 
and a steering oar. (See Table XXII.) 

2. Two plugs for each plug hole, attached to the boat 
with lanyards or chains. These are not required where proper 
automatic valves are fitted. 

3. One set and a half of thole pins or crutches attached to the 
boat by sound lanyards. 

4. A sea anchor. 

5. A baler with lanyard attached, which should be of sufficient 
size, and made suitable for baling, the upper diameter not being 
less than 8 in. 

6. A galvanised iron bucket to hold 2 gallons, with lanyard 
attached. 

7. A painter, not less than 20 fathoms in length. 

8. A rudder and tiller, or yoke and yoke lines. The rudder 
and tiller to have lanyards of sufficient length to enable them to be 
securely attached to the boat. 

9. A boat hook of convenient length, and strong enough for the 
purpose required. 

10. A vessel capable of holding one quart of fresh water for 
each person that the boat is deemed fit to carry. This vessel 
must be kept filled, and provided with a suitable dipper attached 
to a lanyard. Two galvanised iron tanks or breakers are required 
in the large boats, to hold the specified quantity of water, the 
smaller size being more convenient for stowage and handling 
and less likely to be damaged. 

11. Two hatchets, attached to the boat by a lanyard and 
stowed one at each end of the boat, ready for cutting the falls 
or painter if necessary. 

12. A life-line securely becketted round the outside of the 
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boat, secured to life-rings clenched to the timbers not more than 
2 ft. apart, having loops of sufficient depth that will always remain 
a few inches above the water-line. 

13. An efficient lantern trimmed with oil in its receiver, 
sufficient to burn eight hours, and capable of burning in a strong 
wind. This should be of brass or copper frame, and of a size 
that will conveniently fit in the galvanised bucket referred to 
in item 6. 

14. A mast or masts, not more than two-thirds the length of 
the boat, with at least one good sail and proper gear for each. 
(See Table XIV. and Section B, Part VII.) 

This requirement does not apply to an approved motor boat. 

15. A liquid compass. 

16. An airtight case, containing two pounds of biscuits for 
each person for whom the boat is approved. 

17. One gallon of vegetable or animal oil. 

18. A vessel of approved pattern for distributing the oil on the 
water in rough weather. This vessel must be capable of being 
attached to the sea-anchor. 

19. One dozen self-igniting red lights in a watertight tin. 

20. A box of suitable matches in a watertight tin. 

The above details are to be kept so as to be at all times fit 
and ready for use. 


EQUIPMENT OF BOATS FOR HOME TRADE VESSELS. 


Classes I., II., III., IV. and V. 


Every boat which forms part of the statutory equipment of a 
vessel must be supplied with the details as shown in the foregoing 
list for foreign-going vessels, with exception of items 14 and 16. 


EQUIPMENT OF BOATS FOR HOME TRADE VESSELS. 


Classes VI., VII., X., and XI. 


Full details to be supplied as shown for foreign-going 
vessels, except items 14, 15, 16, 17, 18, 19 and 20. 


EQUIPMENT OF BOATS FOR HOME TRADE VESSELS. 


Classes VIII. and XII. 


Full details to be supplied as shown for foreign-going 
vessels, except items 4, 6, 10, 14, 15, 16, 17, 18, 19 and 20. 
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EQUIPMENT OF BOATS FOR HOME TRADE VESSELS. 


Class IX. 


Full details to be supplied as shown for foreign-going 
vessels except items 4, 6, 10, 13; 14, 15, 16, 17, 18, 19, and 20. 

The full equipment of boats for vessels of Class IX. would 
therefore be— es 

(a) A full single-banked complement of oars, two spare oars, 
and a steering oar. 

(b) Two plugs for each plughole, and attached to the boat by 
lanyards or chains. 

(c) One set and a half of thole pins or crutches. 

(d) A baler with lanyard attached. 

(e) A painter of sufficient length. 

(f) A rudder and tiller, or yoke and yoke lines. 

(g) A boat hook. ; 

(h) Two hatchets, with lanyard attached. (See note below.) 

(c) With a line securely becketted around the outside of the 
boat. 

Note.—Where boats of vessels, Classes VIII., IX. and XII. 
are put into the water by hand, and not by means of davits or 
other mechanical appliances, they need not be provided with 
hatchets (item 11). 

Class III. boats, which form part of the statutory equipment 
of a vessel, are provided with the same details as a lifeboat ; the 
only difference between this type of boat and the lifeboat of 
Class Ia is that the former is not fitted with buoyancy air-cases. 

The Board of Trade may exempt from the requirement to 
carry masts, sails, and compasses, a proportion of the boats of 
ships which carry passengers in the North Atlantic and are 
equipped with wireless telegraphy. 

To provide a quick and ready means of identifying the boats 
which are fully equipped on such a vessel, it is usual to paint a 
broad red band, at least 3 in. in breadth, around the outside of 
the boat under the rudder. 

The whole of the equipment provided must be of good quality 
and efficient for the purpose intended. 

Unless periodical inspection is made, and the lockers kept 
free from dirt and water, the details of equipment will very 
quickly deteriorate, it is therefore the duty of the ship’s officers to 
see that all the gear is in proper condition and stowed in all the 
boats, and carefully inspected at each periodical boat drill. 
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Table XXII. on p. 347, gives a detailed statement showing 
the length of oars required for boats of certain length. The oars 
should be of straight-grained ash; in good class boats the 
blades are copper tipped and leather bound in way of crutches 
or thole pins. The lengths vary to suit the particular size of 
boat, the position of the thwart, and the height of the gunwale 
above water. © 

The position of the crutches should be so arranged that the 
boat can be pulled with a greater number of oars on one side, to 
suit the conditions of wind or stress of weather. This is the 
reason why the crutch plates should be double-banked in the 
smaller boats. 

In this connection, it facilitates easy removal, if the crutches 
are secured to the boat by lanyards instead of chain, in order to 


allow them to be placed in the most suitable positions for rowing.” 
The limit in length for a steering oar is 16 ft.; it is painted a- 


distinctive colour so as to be easily recognised, and is usually 
about 1 ft. greater in length than the longest rowing oar supplied 
_to the boat. The blade should be wider than that of the ordinary 
pulling oar. 


The simplest, most efficient, and one of the oldest methods of, 


holding the steering oar is by fitting a wire grommet served over 
with marlin stuff or spun yarn. This grommet is seized behind 
the ring bolt and a good security made. The length of ‘the 
grommet should be such that the blade of the steering oar can 
easily be inserted and the oar used on either side of the sternpost. 
To protect the capping of the gunwale, rubbing pieces well 


rounded, should be fitted on each side of the sternpost for about | 


15 in. from the sternpost head, secured by screws to the gunwale. 
It is much easier to renew the rubbing pieces than repair the 
upper strake or gunwale. Details of this method is shown in 
Fig. 103. 

In a -square-sterned boat, a rowlock is usually cut in the 
transom for the purpose of sculling. The steering grommet is 
seized behind the ring bolt in the usual way, the grommet and 
rowlock combined forming an efficient means for supporting the 
steering oar. ; 

The sea anchor must be constructed of good quality canvas. 
Keen competition among ship chandlers, without a universal 
specification or definite standard to work to, has been responsible 
for many inferior fittings being supplied for the boat’s equipment, 
which includes the sea anchor, the purpose of which is to allow 
the boat to ride steadily in a seaway. The sea anchor acts as a 
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- drag, and is used in association with the oil distributor, which is 
supposed to break down the roughness of the wave surface. 


PUBLIC LIBRARY OF Y 


TABLE XXII. 
PARTICULARS OF THWARTS, CRUTCHES, AND OARS, FOR BOATS oF CLASSES IA, 
Ip anv III. 
| Total No 
Total Ni yO. | Length of | Length of 
Depath ot Haase Number of jof critohied of tts roma steering 
fant. thwarta. crutch plates. — ee including ae on 
16 4 | Single-bank 5 10. <|' 28 
No. 1 Thwart. 
Double-bank 
$ 2nd and 3rd 
& Thwarts. 
nA Total 5. 
A | 
17&18| 4 Ditto. | 6 5 2@10| 13 
| 3 @ 12 
19&20| 5 Single-bank 6 G. “|2a ital as 
No. 1 Thwart. 4 @ 12 
Double-bank 
elsewhere. 
Total 7. | 
21, 22, 5 Ditto. 6 | 6 2@11 14 
& 23 4@13 
24 5 Ditto. 6 6 2@12| 15 
4@ 14 
25&26| 6 Ditto. 6 6 |2@12| 18 
Total 9. 4 @ 14 
27 6 Ditto. 6 6 2@13| 16 
4 @ 14 
28 6 Ditto. 8 8 2@13 16 
6@4 
29&30| 7 Double-bank | . 8 | 8 2@13| 16 
Five Thwarts. 6 @ 15 
Total 10. 


Fig. 195 a shows‘one type of anchor, circular in section, not less 

than 24 in. in diameter, made up from canvas, well strengthened 

— by hemp rope; attached to the sea anchor is a stout rope trailer 
and tripping line, 20 fathoms in length. ‘The tripping line is used 
to turn the tail of the anchor towards the boat and enable it 


348 SHIPS’ BOATS 


to be drawn on board. The hoop around which the canvas is 
secured should be of substantial section and made’suitable for the 
purpose intended. This pattern of anchor is an awkward shape 
for stowing in the lockers, and very quickly deteriorates when 
lying at the bottom of the boat. Fig. 195 8 illustrates another 
pattern which is easily rolled up and stowed away, but it is 
doubtful whether it possesses any advantage in actual use over 
the one previously described. It consists of a piece of stout 
canvas 2 ft. 10 in. square, with a wood float 3 ft. 3 in. in length 
and 3 in. by 24 in. in section at one end, and an iron bar at the 
other. The feature of the latter is to keep the canvas under 
water, aS in conjunction with the trailer and tripping line 
attached to the canvas, it makes a scoop and provides the 
necessary resistance or drag. 

The ozl-distributing apparatus should be capable of distributing 
oil evenly and gradually on the surface of the water ; it is usually 
attached to the sea anchor. The common fitting supplied is an 
ordinary thin canvas bag with a narrow neck, which is a most 
unsatisfactory and a useless article for the purpose required. A 
better class of distributer is shown in Fig. 196. It consists of a 
stout canvas body with a metal spigot securely attached to the 
former, having a screwed cap which can be adjusted to allow the 
oil to be distributed in suitable quantity. Other patterns are 
on the market, but they very rarely become a part of the equip- 
ment, because the cheaper article appears to satisfy the present 
requirements. 

The painter should be not less than 20 fathoms in length. It 
is a great advantage to have two of these in each boat; during 
the recent submarine warfare it was insisted upon as an essential 


‘part of the equipment, one being fitted with a strop and toggle, 


and the end led forward and kept belayed to a cleat or other 
suitable fitting fixed on the deck or bulwark. 

The purpose of this painter is to allow the boat to be ioe 
before the vessel has come to rest, and to enable the seamen to 
relieve the boat from the falls. 

This provision particularly applies to lifeboats stowed on 
the poop, or near the after end of the ship; the cleats should 
be so placed that boats when lowered and freed from the tackles, 
with the ship light, can be held by the painter clear of the counter 
and propellers. 

The remaining, or second painter, should be neatly coiled and 
stowed in the boat, ready for use if required after launching. 

If only one painter is supplied, and it becomes necessary 


CANVAS 
2-10 x 2-10 


IRON ROD 


SLEEVE 


CANVAS 


OL 
BAG = 
SSS 
= PLAN— ; Caw AN YARD 
Fic. 195 a and s.— Details of sea Fia. 196.—Details of oil distributer. 


anchor. 


300 : SHIPS’ BOATS 


to cut the boat adrift from the vessel with the hatchet, the boat 
will be left without means for towing in case of necessity, unless 
the sea anchor trailer is used for the purpose. 
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Fic. 197. 


A, sheet cleat. 

B, shroud plate. 

C, eye-plate for securing water breaker. 
D, method of securing water breaker. 
B, details of compass box. 


| The provision of suitable vessels for holding fresh water is of - 
| considerable importance. Breakers or barricoes are usually 
supplied. ‘Two in number are placed in each boat, containing a 
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total quantity of water equal to an allowance of one quart for 
each person the boat is certified to carry. 

A gallon of distilled water weighs 10 lbs., so that the capacity 
of the breaker can be checked by its weight when filled. 

New breakers should ‘be filled immediately they are supplied 
to a boat, in order that the wood may absorb and become water- 
tight. They should be neatly stowed in cradles on each side of 
the keelson, clear of the lower seats, and lashed to eye-plates to 
prevent them being lost overboard. Fig. 197 p illustrates the 
method of stowing, 

The dippers are attached to the breakers and weighted so as 
to allow the mouth to get below the surface of the water. The 
material must be of copper or zinc, and tinned on the inside. 
Tin dippers are condemned as a source of danger, and quickly 
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Fic. 198.—Method of fitting two biscuit tanks under one thwart. 


rust when exposed to the sea atmosphere. Particular care should 
always be taken to see that the dippers will enter the plughole of 
the breakers without difficulty. 

Galvanised iron tanks are considered preferable to wooden 
breakers. The fittings connected with them must be of metal, 
and not of cast iron, to prevent rusting. 

Biscwt Cases.—Airtight metal tanks are fitted in the boat. to 
contain 2 lbs. of biscuits for each person the boat is certified to 
- carry. 

No single tank should contain more than from 50 to 56 Ibs. of 
biscuits, so that if a boat is certified to carry 29 persons, two 
separate tanks must be provided. 

In a lifeboat with five thwarts, and where the mast is stepped 
_ on the second thwart, the two biscuit tanks can be fitted side by 

side under the third thwart, and secured as shown in Fig. 198, 
but in lifeboats fitted with six thwarts, the biscuit tanks can be 
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secured to separate thwarts, if considered preferable, as illustrated 
in Fig. 199. 

Watertight metal screw caps, not less than 6 in. in diameter, 
should be fitted to the biscuit tanks, which must be large enough 
to allow a person to place his arm inside, to the remotest corner 
of the tanks. 

A key or lever is supplied and attached to the boat by lanyard 
or chain, for opening the brass cap, unless the latter is so formed 
with the lever attached. 

The material should be of galvanised sheet iron, durable, and 
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Fic. 199.—Method of fitting single biscuit tank under thwart. 


of strong scantling. The usual size of sheet is 6 ft. 3 ft., and the 
thickness varies from 20 to 22 W.G. 
_ For the purpose of securing a satisfactory cubic Sapo 
factor, to enable a tank to be of sufficient volume to contain the 
required amount of biscuits, the writer secured typical sizes of 
ships’ biscuits and found the volume taken up by one pound, 
in the following manner :— 

12 in number, biscuits @ 34’’ diameter = 1 lb. 

Dimensions for 1 lb. = 3$” « 34” x 64’ = 76°5 cub. in. 

8 in number, biscuits @ 4}’’ diameter = 1} lbs. 

Dimensions for 1} Ibs. = 44x 44” x 44’ = 76°7 cub. in. 

76:7 x 16 


ae = 72°2 cub. in. for 1 lb. 
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The basis for the capacity of a biscuit tank is therefore taken 
as 100 cub. in. = 1 lb.; 1 cub. ft. (1728 cub. in.) = 17} lbs. 

It then becomes an easy matter to make a tank that will be 
large enough to take the required amount of biscuits, provided 
we know the number of persons the boat is supposed to carry, 
and the depth available between the top of the keelson and the 
underside of the thwart. 

The following information will, therefore, be useful in pro- 
viding biscuit tanks for lifeboats of Classes 1a and Is, and boats 
of Class III. 


TABLE XXIII. 


DISTANCE BETWEEN Bottom oF THWART AND Top OF KEELSON, IN LIFEBOATS 
oF Cuassss Ja AND IB, AND BOATS OF CLASS IIL, FOR THE ACCOMMODA- 
TION OF Biscurr TANKS. 


Depth available 

Dimensions of boat. pe hoa on for biseuit 
Single biscuit tank in each boat :— 

16:0’ x 5°75’ x 2°38 12 24 1’ 1?’ 

18:0’ x 6:25’ x 2-4’ 16 32 [ol 

20°0 x 6:75’ x 2:6” 21 42 1’ 33” 

22:0’ X 7-25’ x 2-75’ | 26 52 Web? 
Two biscuit tanks in each boat :— 

24:0’ x 7:5’ x 3:0’ 32 64 1’ 73’ 

26:0’ X8°0° X3*25" 40 80 - 1? 93” 

28:0’ X8°5’ x 3°5’ 50 100 2’ 04” 
Three biscuit tanks in each boat :— 

30:0’ x 9:0’ x 3°75’ 60 120 2° 3h" 


Compass.—The compass must be in accordance with handbill 
No. 377, issued by the Board of Trade in July, 1916. The dry 
card compass has been discarded as a useless piece of equipment. 
Proper liquid compasses must now be provided and fitted in a 
brass binnacle, or in a suitable wooden box. The former are 
much to be preferred. 

Efficient accommodation should be made for the reception of 
the compass, that it may be protected from the weather and be 
in such a position from which the coxswain can steer the boat 
without difficulty. The usual plan is to secure a-small box under 
the after thwart immediately in front of the stern-sheets, with 
-a hinged front. The base of the binnacle must be secured to a. 
wooden slide to aliow the compass.to be withdrawn for the 

2A 


- 
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purpose of trimming the lamp. Such an arrangement is 
illustrated in Fig. 197 &. 

The internal size of the compass box will vary according to 
the pattern of compass, but the following dimensions will usually 
accommodate most of the designs :— 

10 in. fore and aft, by 14 in. depth, by 13 in. athwartship. 

Ridge Spars are usually fitted to each boat of Classes La, Ib, and 
III., resting on the stem and sternpost heads, supported by an 
upright from the keelson at the centre, and two struts from the 
gunwale. The purpose of the strut is to take the canvas or 
portable wooden covers which protect the interior of the boats 
from the weather. 

The common practice is to fit the canvas cover in one piece, 
secured with lashings through eyelets to solid brass knobs fixed 
to the underside of the rubbers. 

It has often been suggested to the writer by ships’ officers, 
that the canvas cover could be lapped and laced at the centre, 
and so arranged that when the boat was lowered into the water 
the cover would be retained, and secured by a lashing below the 
gunwale, so as to give the proper freedom for the manipulation 
of the oars. 

This scheme would allow the use of the canvas cover as a 
protection to the passengers using the side seats, and judging from 
the experience of those who were unfortunate enough to spend 
several nights at sea in an open boat, as a result of their vessel 
being torpedoed at sea during the recent war, the suggestion is 
worth considering. 

Hand Pump.—kEvery boat above 22 ft. in length could, with 
advantage, be fitted with a small pump for quickly clearing the 
bilge of water. The use of one small bailer has very little effect 
in keeping down large volumes of water coming over the side 
during stress of weather. 

Where vessels entered the war zone, the United States Steam- 
boat Inspection Service insisted on boats being fitted with a 
hand-pump, having a plunger of not less than 2 in. in diameter, and 
a discharge pipe of sufficient length to reach clear of the boat’s 
side. 

General Remarks.—After reading through this section on the 
subject of equipment, one will naturally come to the conclusion 
that a lifeboat has a-considerable portion of its capacity taken up 
with essential details. This fact should be carefully considered 
when the number of persons are being allotted to a particular 
boat. | 
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Some readers perhaps have seen the ingenious arrangement 
placed in lifeboats, where a metal tank is fitted under the after 
thwart immediately in front of the stern-sheets, which is a 
self-contained store in miniature proportions, divided into three 
sections, an oil tank on one side, and a cupboard on the other. 
In the centre is an oil stove connécted to the oil tank. Carried 
in the cupboard are, condensed milk, meat juice, brandy, a kettle, 
and other apparatus. Every convenience is thus provided for 
making hot drinks. 

This provision is worthy of consideration, when passengers 
are often taken unwell, or wounded persons are being carried on 
board. 

To provide contact between one boat and another, a helio- 
graph for signalling by day, an electric torch for use at night, 
and. a box containing medical comforts, are very necessary portions 
for inclusion in the equipment, but up to the present date the 
regulations do not require these fittings to be supplied. 

In addition to the statutory requirements of the British Board 
of Trade, the United States Steamboat Inspection Service ask 
for a canvas bag to be carried, containing sailmaker’s palm and 
needles, sail twine, marline and marline spike. The food, or 
provisions required to be carried in lifeboats, may be hard bread 
or the “ United States Army emergency ration.” Food which 
produces unusual or immoderate thirst, such as corned beef, salt 
fish, etc., is not allowed under any circumstances, as lifeboat 
provisions. 

When hard bread only is carried in the lifeboat, there must be 
provided, in addition thereto, at least ten United States Army 
Emergency Rations. The latter is prepared in accordance with 
the following formula: 45°45 per cent. chocolate liquor, 7:27 per 
cent. nucleo-casin, 7°27 per cent. malted milk, 14°55 per cent. 
ege albumen, 21°82 per cent. powdered cane sugar, and 3°64 per 
cent. cocoa butter. Each ration weighs 8 ozs. net, and is put 
up in three cakes of equal size. Hach cake is wrapped in tinfoil, 
and all three enclosed in a hermetically-sealed, round-cornered 
tin, with key-opening attachment. The formula thus described 
is printed on the container together with the name and address 
of the manufacturer. 

Dimensions of each boat must be plainly cut in on the stem or 
the upper strake ; the former is considered preferable. The size 
of the figures being at least { in. in depth. The dimensions 
required are the length, breadth, depth, and the number of 
persons the boat is certified to carry, and these must be so 
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placed as to look inboard. The number of persons is also cut 
in on the opposite side of stem. 

Each boat must be distinctly numbered in figures about 
24 to 3 in. in depth. The usual procedure is to paint these 
numbers in clear type to enable the boat to be readily identified. 

Starboard boats are given odd numbers, and those on the 
port side are marked with even numbers. The foremost boats 
are, therefore, numbered one and two respectively. 

The British Board of Trade issue a Life-saving Appliance 
Certificate (S. 123), on which is indicated the position and number 
of the whole of the boats which form 
| CANVAS COVER , part of the statutory equipment of 
; woe ' the vessel. Itis an advantage to the 
es + surveyor if the identification number, 
which is placed by the boatbuilder on 
the keel immediately it is laid, is also 
inserted on the certificate, together 
, with the date of construction, ‘and 

* the name of the boatbuilder. This 
8 information enables the boat to be 
« traced, and forms a guide to the in- 
N spector when making a_ periodical 
8 
N 
s 
: 


survey. Fig. 200 indicates how the 
dimensions are placed on the stem of 
a boat which is situated on the port 


PERS: side forward, the dimensions, there- 
j | 22-618 fore, appearing on the starboard side 
TR eh of the boat. 


| The measurement of the capacity 
of a lifeboat has to be carefully con- 
sidered with reference to the amount 
of equipment which has to be stowed. 
It is useless to designate a boat as being able to accommodate 
a number of persons, given by the approved factor or unit of 
capacity, without adjusting the seating arrangements in con- 
junction with the various details of equipment. This difficulty 
particularly applies to the smaller boats. 

As a general rule, sufficient care is not exercised by the ship- 
builder to place the gear in its proper stowing position, at the final 
inspection of the life-saving”appliances, immediately before the 
vessel is delivered over to the shipowners, with the inevitable 
consequence that when the boats are required on service, various 
details are missing. 


Fie. 200. 
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SECTION B.—SAILS 


Regulations affecting Sails—-Boats which form part of the 
statutory equipment of all classes of foreign-going vessels, must 
be provided with a mast or masts, and at least one good sail, and 
proper gear for each. 

This provision does not apply to an approved motor boat, or 
to boats which are carried on ships solely engaged in-the Home 
Trade. 

In a ship which carries passengers in the North Atlantic, and 
is equipped with wireless telegraphy, masts and sails need only 
be provided in four of the boats, but these boats must be marked 
so as to distinguish them from other boats, by means of a red 
band 3 in. wide, painted round the outside of the boat 
immediately below the sheer strake. 

Masts must not be more than two-thirds the length of the boat, 
and the sails should be of good quality duck of suitable size, e.g. 
a 28-ft. boat should have not less than 150 sq. ft. of sail area, 
other boats having areas of similar proportions. 

Each sail should be fitted for reefing. 

The boats must have sufficient stability, when in their fully 
loaded condition, to enable them to carry a sufficient spread of 
sail in a fresh breeze. 

Propelling Force of Wind.—The force of wind which is exerted 
on the sails of a boat in order to propel her forward, is not wholly 
effective in moving her in the same direction as the keel, except 
when the wind is blowing immediately behind the boat. 

When sailing a boat to windward, the wind force is directed on 
the sails in an oblique direction. One portion of that force drives 
the boat ahead, and another drives it to leeward. What we have 
to discover is the percentage of the wind force which is effective 
in propelling the boat forward. 

The explanation can be made clearer by graphically setting 
out the forces, as indicated in Fig. 201. 

Assume KK to be the centre-line of boat and representing 
the keel. 

Make PS to show the direction and force of the wind. 

Resolve this force into two components by the application 
of the principle of the parallelogram of forces, and we then have 
one component NS or PO acting along the surface of the sail 
which produces no effective forward motion to the boat. The 
other component OS or PN is acting at right angles to the plane 
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surface of the sail. Resolve the force PN into two components, 
and we secure the force PR, which is the measure of the effective 
power driving the boat ahead; the line of action being parallel 
to the keel. 

The other component RN is the measure of the force which is 
in operation tending to drive the boat to leeward, 7.e. moving the 
boat sideways away from the wind. 

The underwater form of the boat, the depth of the keel, and 
the position of the sails, all have a direct influence in counteracting 
the effect of the force driving the boat to leeward. 

The resistance of the length and longitudinal shape of the boat 
to be driven in the direction RN is comparatively greater than 
the resistance offered by the breadth to the forward propelling 


«+ WIND PRESSURE 


Fic. 201.—Diagram of wind forces acting on sail area. 


force PR, consequently the boat is moved by the wind in a 
direction parallel to the keel. 

Under this condition of wind pressure, the leeward force is 
constantly exerting an influence on the boat, tending to drive the ~ 
boat off her course, but the propelling force, which is sometimes 
referred to as the force producing angular velocity, will be in 
excess of the leeward force provided the mast and sails are placed 
in their correct positions. 

Power to Carry Sail.—It is considered that sufficient informa- 
tion has already been given in Section C, Part II., to enable the 
reader to understand the various qualities of a boat in order that 
she will remain in a stable condition when in a seaway. There 
is a further quality which a boat must possess to be an effective 
life-saving appliance, should she be within a reasonable distance 
from land, and left to her own resources ; that quality is termed 
“the power to carry sail.” 

Centre of Effort.—One of the first considerations is the position 
of the “ centre of effort ’’ and the “ centre of lateral resistance.” 
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The centre of effort (CE) is really the centre of gravity of 
the sail area, or the point at which the resultant of the wind 
forces spread over the sail, is assumed to act; or in other words, 
the centre of effort is the position where the accumulated effort 
of the wind is assumed to be centred or controlled. 

The sails generally used on ships’ boats are the standing or 
dipping lug and the jib. 

The “‘ centre of effort ” of a sail plan is found as follows :— 

Reference must be made to Fig. 202. 3 


| CENTRE OF EFFORT OF VIB 

2 CENTRE OF EFFORT OF LUG 
3 CENTRE OF EFFORT OF FULL 
SA/L AREA 


D 


a be, 
| MIDDLE OF BOATS es D 
hs “LENGTH | 
[a as ee 


So eee i eee 
Fra. 202.—Method of finding the centre of effort of sail area. 


Take the jib of triangular shape, bisect foot FG, and draw a 
line to E. '  eaiaep 

Bisect the luff FE and draw a line to G. 

The intersections of these two lines within the triangle HFG 
will be the centre of effort of the jib. 

We next deal with the lug-sail. : 

The same, principle of working is used with the dipping as in a 
standing lug. 

Draw a diagonal line from throat at B to the clew at D, thus 
dividing the sail into two triangular portions. 

Proceed as in the case of the jib to find the centre of gravity 
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of each triangle. Join these two points, and divide the line 
inversely as the sail areas, to give the centre of effort of the 
standing lug-sail. 

In the case where a boat is fitted with a standing lug and jib, 
as illustrated in Fig. 202, it is necessary to find the area of each 
individual sail, and the position of the “centreof effort,” relative 
to the “ centre of lateral resistance,” and the stem or middle of 
length of boat. The procedure is as follows :— 

(a) Multiply the area of the jib by the distance between its 
centre of effort and the centre of lateral resistance. 

(b) Repeat the operation for the lug sail. 

If we add together the result of (a) and (6) we obtain the total 
vertical moment, and dividing this quantity by the total sail 
area, we obtain the final position of the centre of effort of the 
whole sail area, relative to the centre of lateral resistance. 

To obtain the fore-and-aft position of the centre of effort, we 
take moments about a vertical line at the mid-length of the boat, 
and proceed in the same way as we did with the vertical moments, — 
dividing the total moment by the total sail area. Where the 
horizontal line drawn through the centre of effort in its relation 
to the centre of lateral resistance, intersects the vertical line 
drawn through its position relative to mid-length, centre of mast, 
or front of stem, whichever is used, that point of intersection 
is the centre of effort of the whole sail area. 

An example will simplify the explanation. Take the sail areas 
for a 28-ft. Class Ia lifeboat, viz. : 


37 sq. ft. for the jib, and 
163 sq. ft. for the standing lug. 


| 
| peers | : Distance between . 

. | Areain | Distance between Vertical | Horizontal 
Sail. | sa. ft. CE and CLR. | moments. eo esas | moments. 
Jib 37> 8-7 ft. 321-9 93 ft. 344°1 
Lug | 163 9°5 ft. | 1548°5 5D ft. 89°65 


Total area = 200 sq. ft. 
Total vertical moment = 1870°4 
Total horizontal moment = 433°75 
1870°4 


Vertical position of CE above CLR = a0 T 9°35 ft. 
Ditto, above bottom of keel = 10°35 ft. 
433°75 


Horizontal position of CE forward of mid-length of boat = or DAT tt. 
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Centre of Lateral Resistance. (CLR) is the centre of gravity 
of the immersed longitudinal plane of the boat. 

Angle of Heel Produced by Wind Pressure—Referring to 
Fig. 203— 

h is the vertical height between CE and CLR. There are four 


forces in operation and exerting an influence on the boat, viz.: 


P, = The horizontal pressure of wind on sails. 

P, = The - water on the hull. 

P3 = The vertical downward force of gravitation. 

P, = The vertical upward force of buoyancy. 

P, and P, tend to upset the boat, acting at a leverage h. 

P, and P, tend to right her, and GZ is the righting lever. 
When the vessel is at a steady angle of heel 0, we have— 


Wx GZ=5P, xh 
W =the weight of the boat in lbs. 


A wind of about 14 kmots (fresh breeze) is taken as giving a 
pressure of 1 lb. per sq. ft. 
For small angles of inclination— 


GZ = GM sin 0 
P, =fA, where f = lbs. pressure per sq. ft., and A = area of 
sails in square feet. 
Then W x GM sn 0= fA Xh 
fAxh 
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If the wind pressure is 1 lb. per sq. ft., then the formula is 


sin 0 = es 
~ WxGM 
If we invert the quantity to hi fe we arrive at the value 


of the “ power to carry sail.” 
Take the example previously worked out for the position of the 
centre of effort. 
A (area of sails) = 200 sq. ft. 
h (distance between CE and CLR) = 9°35 ft. 
Total weight of loaded boat = 12992 Ibs. (5:8 tons) 
Assume GM=1°5 ft. - 
é ; - 200 x 9°35 
Then sin 6 = 19992 x 15 
Angle of heel = 54 degrees. 


If we are provided with the stability curve of a boat, area of 
sails, wind pressure, and height between centres of effort and 
lateral resistance, we can readily obtain the angle of heel, because 


Wx GZ=P, xh 


and GZ = oe 


== 0096 


Take the value of ea and set this off from the base line 


of the stability curve and through it draw a parallel line cutting 
the curve at a point, which will quickly give us the angle of steady 
heel. 

Dynamical Stability expresses the amount of work done when 
inclining a boat from the upright to a given angle. It is the sum 
of the products of the force multiplied by the distance moved 
through, at every angle of inclination from the upright to the 
resulting angle of heel. 

The area of the curve of statical stability up to any angle, 
measures the dynamical stability at that angle. The ordinates 
of the curve must represent the actual righting moments, 7.e. the 
righting levers at any angle are multiplied by the weight of the 
boat or measure of displacement. 

In this connection we see that the greater the area enclosed by 
the curve of statical stability, the greater will be the amount of 
work that is necessary to be done to incline the boat to that angle 
which brings the gunwale to the surface of the water, which 
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angle, for a lifeboat, will in reality be the vanishing angle of 
stability. 

Relation between Stability and Wind Pressure Curves.—The 
effective area of a sail becomes less as the angle of inclination 
increases. The moment of pressure is greatest when the vessel is 
upright, and is zero when the sails are horizontal or parallel to the 
water-line. : 

Fig. 204 shows the statical stability curve of a ship’s boat, and 
indicated thereon is also a curve 6f moments of wind pressure 
at each angle of heel. 

If P=the wind pressure in lbs. per sq. ft., moving in 
a horizontal direction upon the full sail area, when the vessel 
inclines to an angle 0, correctly speaking the pressure on the 
sails = P x A x cos 6, and the effective arm—=h/ cos 0. (See 
Fig. 205.) The moments of wind pressure are set up at the 
various degrees of heel and we obtain a curve abf (see Fig. 204). 

The “ work done ” by the upsetting force of the wind up to an 
angle, say 53°, is the area dabc, and the opposing forces to in- 
clination represented by the righting moments, up to the same 
angle of heel, is the area dbc. The boat will be heeled over to 
the angle at which the energy given it by the excessive wind 
pressure on the sails, is overcome by its reserve stability, 7.e. to 
an inclination 113°, where the shaded area bef equals dab (see 
Fig. 204). From the figure it will be seen that a sudden squall 
will probably heel the boat to twice the inclination that would 
be caused by a steady wind. 

When a boat is rolling with sails set and on a leeward heel, 
z.e. inclined against the wind pressure, and she is suddenly 
struck by a squall, a much greater angle of inclination will be 
reached than the one previously referred to when the boat was 
struck by a squall in the upright position. 

Referring to Fig. 206. The same force of wind is blowing 
which is estimated to incline the vessel to an angle of 54° steady 
heel. Assuming the boat to be at a leeward roll of 114°, and 
suddenly struck by a squall, we find under this condition 
that the righting moment and the wind pressure are acting 
together in the same direction. The boat, after reaching the 
upright condition, will continue to heel until the shaded areas 
(as previously explained) are equal. After reaching the 
maximum -angle of inclination at 17° she will gradually return 
to the steady angle of heel, viz. 54°. 

The theoretical consideration, connected with the question of 
sails has been reduced to a minimum, but sufficient has been 


364 SHIPS’ BOATS 


stated to impress upon the reader the necessity for taking into 
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consideration the far-reaching effects of wind pressure on sail 
area, and their relation to the question of suitability of form, to 
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provide the best qualities for enabling a boat to remain stable 
under the various conditions she may meet. 

Suitable Areas for Sails—Table XXIV. gives in detail the 
areas in square feet for the various sails which are considered 
suitable for the particular size of boat. Figs. 207-214 illustrate 
each individual sail plan with figured dimensions. 


TABLE XXIV. 


Sam AREAS FoR OPEN Boats or Cuiasses I. anp III. 


scams co Type of sail. Area in sq. ft. 


Figure 
207 15 & 16 Dipping lug 79 
207A 15 & 16 Standing lug 58* 
208 17 & 18 Dipping lug 93 
2084 17 & 18 Standing lug 72* 
209 19 & 20 Dipping lug ; ., =120 
2094 19 & 20 Standing lug 91* 
210 21 & 22 Dipping lug - 138 
2104 21 & 22 Standing lug 112* 
211 23 & 24 ine te lug le 
2114 23 & 24 Standing lug 138* 
* 
212 25 & 26 ee eee 
213 27 & 28 (Standing lug eee 
x 
214 | 29&30 ee ue ie 


* Sizes approved by the Board of Trade. 


In Figs. 207-211 there is shown in addition to the dipping 
lug-sail, a standing lug indicated in ticked lines. It has been 
advocated by many ships’ officers and practical boatbuilders 
that the position of the mast, when the boat carries a single lug, 
is at the first thwart, to enable the tack of the sail to be brought 
down to the head of the stem, and thus allow the boat to sail close 
to the wind. Recently there has been an alteration in the 
governing regulations, making it permissible to fit the mast at 
the second thwart with a standing lug sail. This recommendation 
appears to be opposed to all the rules of sailing, but the details 
are inserted for generai information. 

The areas and details shown in full lines in the various plans 
referred to are suggested as the most suitable for the purpose of 
providing a rapid means of reaching safety when the conditions 
of wind and weather will allow. The areas are considered to be 


366 _ SHIPS’ BOATS \ 


sufficient for the purpose, and at the same time not too large 
to become detrimental to the boat’s stability. They have been 


== we eece fe (abe ig oe a acts ele ohn tose soese= 


Fia. 207.—Sail plan for 15 and 16-ft. open boats of Classes I. and III. 


drawn up by practical sailmakers and worked-to by a large number 
of boatbuilders during the past three years. It naturally follows 
that permission for fitting a standing lug at the second thwart 


will be followed by the majority of the firms, in view of the 
reduced cost, and the enforcement of standard regulations. 


SAILS 367 


There is quite a divided opinion as to whether it is essential 
or advisable to fit all the lifeboats of a foreign-going passenger 


Fre. 209.—Sail plan for 19 and 20-ft. open boats of Classes I, and THI. 
steamer, employed in the North Atlantic trade, with masts and 
sails. Provided the vessels are fitted with wireless telegraphy 


ee en meee fee -— - - + ---- eee 


Fie. 210.—Sail plan for 21 and 22-ft. open boats of Classes I. and ITI. 


apparatus, the Life-saving Appliances Rules make provision that 
only four of the lifeboats need be equipped with masts and sails, 


| | 368 SHIPS’ BOATS 


One of the reasons for the inclusion of this clause is that when 


-- eee ee ee eee ee + oe ee eee eee ee oil a: 


“Fre. {211.—Sail plan for 23-and_ 24. ft. rapanbeats of aes i. 


fre. ‘212. sa pion for 25 and 26. ft. open heats of Class i 


disaster overtakes a vessel, it is naturally assumed that wireless 
messages have been despatched, giving the exact position, 
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‘Fra, 214,—Sail plan for 29 and 30-ft. open boats of Class 

and it is therefore to the advantage of the occupants to stay 

_ within the immediate neighbourhood of the disaster until the 
2B 
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arrival of help. The boats should keep within reasonable distance 
of each other, and ride with the aid of the sea anchor. [If all the 
boats are equipped with sails, and efforts were made to set sail 
in favourable weather, they might get widely separated, and the 
operation of rescue would become increasingly difficult. It 
largely depends on circumstances, and the position or area in 
which the disaster occurs. It usually happens that the pre- 
vailing conditions, when serious difficulty overtakes a vessel, 
are quite the opposite to what were anticipated ; however, if the 
occupants of a lifeboat are within reasonable distance of land, a 
spread of sail is considered an advantage to enable them to arrive 
at a port as quickly as possible, particularly when there are 
wounded persons on board. 

The boats for Home Trade vessels need not be supplied with 
masts and sails, as the distance separating the port of departure 
and. arrival is not considered sufficient to demand their inclusion 
in the equipment. In isolated cases they have been provided 
at the direct wish of the shipowner. The seamen of vessels 
thus equipped, during the submarine menace around the coasts 
of Great Britain, derived a great advantage from the inclusion 
of some means of propulsion beyond the use of oars, which 
lessened their sufferings when it became necessary to abandon 
the ship. 

There is one point to which attention is particularly drawn. 
In the case of certain foreign-going cargo vessels, boats of Class IIT, 
are included in the statutory equipment. They must, therefore, 
be fitted with masts and sails, and equipped in every particular 
like the remaining lifeboats, except that buoyancy-tanks are not 
required to be fitted. 

Details of Sails—The various parts of a sail are illustrated 
in Fig. 215. 

The material of all sails should be made from good quality 
linen duck or an approved canvas. 

The threads of the sail cloth worked across are called the 
“ weft,’ and those which run in the opposite direction over and 
under the weft are called the “warp.” The “ selvage” is the 
edge of the cloth. 

The cloth is cut in relation to the run of the “ weft” and 
“warp,” taking into account the amount of stretching which 
takes place, so as to give the best results for a good setting sail. 

It is generally considered that a “ flat ” sail is the best form of 
sail to enable a boat to sail close to the wind. A baggy sail tends 
to bury the bow of a boat and hold her back. A flat sail has more 
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lifting power, and while securing the maximum amount of wind 
pressure, allows the air easier freedom for exit from‘ the after 
leach. 

A well-made sail can be spoiled by the operation of bending. 
A lug-sail must be fairly slack when first bent on the yard. The 
peak and throat are secured to the yard byseizing, and the lacing 
should be commenced from the centre of the yard, working 
towards the peak and throat. The usual practice is to reeve 
the lacing through the eyelet-hole in the sail, over the yard, and 
bring it back through the same eyelet-hole, make a half-hitch, 


_isTree 


Fic. 215.—Details of sails. 

and work the lacing along the head of the sail to the next eyelet- 
hole, until the operation is completed at the peak and throat by 
securing the lacing by two half-hitches. 

The sails should be used once or twice to provide for stretching, 
and then rebent on the yards. 

The holes in the yards which take the seizings for peak and 
throat, are usually kept about 6 in. beyond the length of the head 
of sail, to allow for stretching. 4 

The position of the strop on the yard, which is attached to the 
halyards, is of some importance, to enable the sail to set properly. 
The position for a lug-sail can be found by actual trial when first 
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spreading the sails, but roughly indicated, the position for a 
dipping lug is at about one-third the length of the yard from its 
fore end, and a quarter the length for a standing lug. 

The bolt rope should be of substantial dimensions and quality 
and worked the full length of the luff and head of sail, also at the 
edges of the clew and peak. 

Kach sail must be fitted with reef points, and a substantial 
thimble and cringle secured at the clew and tack. 

The usual practice has been to fit a standing lug and a grb for 
boats down to and including 24 ft. in length, the mast being 
stepped at the second thwart. 

In boats of 23 ft. in length and under, 2 dipping lug only is 
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ELEVATION SECTION 
Fie. 216.—Method of fitting tack hooks, 


fitted, with the mast stepped at the first thwart, so as to allow 
the tack of the sail being brought down to the head of the stem. 

To facilitate the operation of dipping the sail, a “ tack hook” 
is fitted on the stem or apron head, usually behind the breasthook, 
as shown in Fig. 216. The sail is not lowered when dipping, but 
the halyards are slackened sufficiently to allow the tack to be un- 
hooked at the stem. The fore yardarm is then dipped from one 
side of the mast to the other, the tack being re-hooked at its 
original position. 

It used to be quite a common practice to fit the mast at the 
second thwart, with only a standing lug-sail; this is a practice 
which should be condemned. 

VA boat fitted with a dipping lug having the tack brought 
down to the stem or with a standing lug and a 71, is able to sail 
closer to the wind with less drift to leeward, and possesses greater. 
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lifting power than a boat which is only supplied with a standing 
lug fitted at the second thwart. The first method also helps 
to keep the boat from pitching in a head sea. 

Sail Bag.—A painted canvas sail bag is not. a requirement 
of the L.S8.A. Rules, but it is a very necessary inclusion in the 
equipment of a boat. The writer has repeatedly seen sails made 
useless by the action of the weather, a difficulty which can easily 
be remedied by the provision of a suitable cover. 

Shrouds.—Every boat supplied with masts or sails should be 
fitted with wire or suitable hemp shrouds on. each side of the 
mast, set up to proper shroud plates of good quality and secured 
with through clenched fastenings. Fig. 197 B shows the usual 
shape of plate supplied for the purpose. 

A common practice is simply to fit a plate of sufficient depth 
to suit the gunwale, and secured to the latter by a couple of 
screws. The most satisfactory type of fitting is a substantial 
plate secured on the outside of the sheer strake, joggled over 
the rubber and fastened by through clenched fastenings at the 
gunwale and rubber. 

It is considered shoddy work to simply splice the shrouds over 
the peak of the mast; proper iron hoops should be fitted as shown 

in Fig. 219. 

Mast Hasp.—This should be of substantial scantling and so 
arranged that the securing pin is easily inserted and withdrawn. 
The necessity for driving the securing pin must be avoided for 
obvious reasons. The arms of the hasp are secured to the thwarts 
by through copper rivets well clenched, as indicated in Fig. 217, 
or by ordinary nut and screw bolts, the nuts being hove up on 
the arm under the thwart. Securing the arms by ordinary screws 
is a useless and dangerous practice. 

Two methods of forming the mast hasp are shown in Figs. 217 
and 218. The latter is considered the better job of the two. 
More time is necessarily taken in fitting the mast, conse- 
quently, greater expense is incurred, but the additional outlay is 
more than compensated by the provision of a better security at 
the thwart, which relieves the stress on the mast step. 

Details of mast steps are dealt with in Section A of Part IV. 

Halyard Sheaves.—Care must of necessity be taken in fitting 
the mast sheaves to take the jib and lug-sail halyards. The jib 
is fitted above the lug sheave, and both look in a fore-and-aft 
direction. 

The sheaves are securely attached to the mast with a clenched 
bolt or pin, and not simply driven in from one side only, to avoid 
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clenching. It is these small detail fittings, slovenly attached to 
the mast, and considered of little importance, which are responsible 
for many difficulties. 

To prevent the mast swelling through the action of the weather 
and jamming the sheave, sheet copper should be neatly tacked 
in and around the slot in the mast as shown in Fig. 220. 

Mast Traveller—A convenient form of mast traveller is 
shown in Fig. 221; the fitting should be of substantial section 
and of such a pattern that when hoisted by the halyards it does 
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Fig. 217. Fig. 218. 


Details of mast clamps’and hasps. 


not jam with the mast. The experience of the writer may have 
been an unfortunate one in this respect, but it is safe to say that a. 
large number of these detailed, but nevertheless important, 
fittings, connected with the rigging of ships’ boats, now placed 
on the market, are considered very poor and unsuitable for the 
purpose required. 

It will be noticed that the type of traveller shown in Fig. 221, 
has the eye of the hook attached to the halyards, and so shaped 
as to allow the traveller to slip up the mast easily, and without 
assistance by any other means than the halyards. 


SAILS 375 


Sheet Cleats—The sheets attached to the clew of the jib 
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Fie. 220.—Halyard sheaves. 
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Fig. 221.—Details of mast traveller. 


should be double, and led through eye-plates out of the way of 
the passengers, to strong cleats attached to the gunwale in the 
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stern-sheets. The cleats for securing the sheet attached to the _ 
clew of the lug-sail, are usually fitted just abaft the knee on the 
aftermost thwart, so that all the sheet ropes are under the 
control of the officer in the stern-sheets. 

A typical sheet cleat is shown in Fig. 197 a. It is the usual 
type, but it should be well secured to the gunwale and, large 
enough for the purpose for which it is intended. 

Length of Masts.—The length of masts must not exceed 
two-thirds the length of the boat. Table XXV. gives the lengths 
for the various open boats of Classes I. and III. The length is 
taken from the heel of the mast to the centre of the upper halyard 
sheave, so that when the normal peak is given to the lug-sail the 
steersman will have no difficulty in possessing a full unobstructed 
view under the foot of the sail. 


TABLE XXV. 


LENGTH AND Sizes ofr Masts ror Open Boats oF Cuasses I. anv III. 


Length of Mast Diameter of Mast 


Length of Boat in feet. from heel to centre of | at thwart 
upper halyard sheave. in inches. 
15 & 16 10’ 0” 23” 
17 & 18 11407 oie 
19 & 20 1276” 34” 
21 & 22 14’ 0” 34” 
23 & 24 15s0” 33” 
25 & 26 16’ 0” ae 
27 & 28 18’ 0” 43” 
29 & 30 19’ 0” | 44” 
| 


Norr.—The above lengths of masts are in accordance with the Board of 
Trade standard sail areas. If dipping lug-sails are fitted, the’ full length of 
mast is required, equal to two-thirds the length of the boat; e.g. a 16-ft. dinghy 
requires a mast 10’ 8” in length. 

The diameter of yards to be from 2’’-24” for a 16-ft. boat to 24’’-3}” for 
a 30-ft. boat, which is governed by the length of head. 


The masts are usually made from well-seasoned Norway 
spruce. ‘They should be coated with varnish, or white-lead paint, 
as a protection against the weather. Ordinary white pine is of 
little value, as it quickly splits, and is unsuitable for spars. 

An old rule for obtaining the diameter of ships’ masts was 
1 in., and for cutters 2 in. for every 3 ft. of length. This is 
hardly applicable for masts of ships’ boats, as it would make them 
too heavy for the operation of stepping, which might probably 
have to be done when the boat is full of persons. Nevertheless, 
the mast must be strong enough to carry the approved area of sail. 
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The practice of fitting a standard size of mast hasp for all 
sizes of boats should be condemned. It stands to reason that 
the smaller boats are overweighted with so heavy a mast, while 
the larger ones are supplied with masts insufficient in strength. 
The reference may appeal to some builders who limit their stock 
of fittings to small proportions. 

General Remarks.—Carelessness and insufficient attention 
’ to small details often spoil the good work put into the actual 
construction of the boat. It is the extra ten minutes spent on 
the “ finishing off,” although not materially affecting the boat as 
a life-saving appliance, that undoubtedly adds to the appearance 
and increases her lasting qualities. 

If a mechanic is given good material to work with he will 
naturally take a more personal interest in the construction, and 
endeavour to produce a boat that will be consistent with the 
quality of the material. In a similar way, if boats of the 
highest class are placed on board passenger and cargo vessels, 
having a good finished appearance, the ship’s officer responsible 
for the upkeep of the lifeboats will take a keener interest in his 
work than if the boats are poorly constructed and lack a finished 
appearance. Ships’ officers do not profess to be boatbuilders, 
but experience has taught them what equipment is necessary, — 
and the quality of details which should be provided in order 
that they may be effective for the purpose they have to, serve. 

There is no doubt, for many years, that insufficient attention 
has been paid by shipbuilders and boatbuilders to the question 
of providing suitable sails and their component details. In 
fairness to the builders, it should be stated that the ruies and 
regulations were not clear on the subject. However, the reference 
to the importance of these matters is not considered out of place. 


SECTION C.—METHODS OF GALVANISING 


Ir is very essential in the construction of all metallic boats and 
life-rafts, that the steel or iron should be carefully and efficiently 
galvanised. One of the difficulties which meets the builder is 
that of securing a satisfactory system of galvanising in way of 
those portions of the hull which have been welded together. 

The standard practice in the boat-yards of Great Britain is 
_ to galvanise the steel plating of metallic boats inside and outside, 
with the addition of a coating of bitumastic enamel on the inside, 
if desired. 

The United States Steamboat Inspection Service requires all 
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the shell plates, air-tanks, nails, gunwale braces, rudder braces, 
and fastenings of metallic boats to be galvanised. 

The riveting must, therefore, be performed in such a manner 
as to prevent the galvanised surface of the plates from becoming 
injured, and exposed to the corrosive effect of sea air, and water. 

Corrosion is the deadly enemy of the metallic boat. It 
therefore becomes necessary to frequently inspect the interior to 
ascertain the actual condition of the hull. 

An internal coating of some protective composition goes a 
long way towards the prevention of the difficulty, as frequent 
observation during the survey of boats has often proved. 

All iron or steel work used in the construction of wooden life- 
boats must be heavily galvanised. The omission of the hooks from 
this requirement depends largely on the process by which the iron 
istreated. If the material is galvanised by the hot dipping system, 
the structure of the metal is exposed to uneven stresses by being 
suddenly plunged into a very high temperature without the 
opportunity to gradually cool. Consequently, the material has 
a tendency to become brittle. A system known as that of 
sherardising is well adapted to the requirements of the boat- 
builder in this respect, and no weakening effect takes place in the 
_ material during the process of galvanising. 

Whenever iron or steel lifting hooks have been galvanised 
by the hot dipping process, they should be tested after galvanising, 
and not before. 

Of two evils choose the less. The general practice has been 
to galvanise the keel plates, and thickly coat the lifting hooks 
with a protective paint. Taking into consideration the dele- 
terious effect of the action of water, etc., on the heel of the shank 
of the lifting hook, which is usually hidden from sight, it is 
advisable to galvanise the whole of the iron or steel work. 

Hot Dipping Process——The iron is first placed in a vat of 
dilute acid, to remove all rust and clean the surface for the proper 
adhesion of the zinc. It is then heated and inserted in molten 
zinc, which is covered with a layer of sal-ammoniac to prevent 
evaporation. 

The iron thus becomes coated with a thin covering of zinc, 
which will stand many years if exposed to ordinary wear, but 
the action of sea air has a penetrating effect upon the zinc, and 
it becomes essential to watch for any signs of corrosion, particu- 
larly in way of the lifting-hook keel plates. 

It is not the actual coating of the material with the zinc 
deposit which makes the iron brittle, but the influence of the 
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previous operation of immersing the iron in the vitriol bath. The 
latter may be too heavily charged with acid in order to quickly 
clean the material, and the combined action of the acid and the 
hot zinc gives an appearance to the iron as if the grain had opened 
out into long fissures, making the material useless for the purpose 
required. 

Another drawback to this process is, when bolts are served to 
the boatbuilder in their black condition, it becomes necessary 
after they are galvanised to run down the threads, consequently 
the builder takes the line of least resistance, and coats them with 
galvanising paint, which is of little value. All securing bolts 
should, therefore, be galvanised at the maker’s works before 
delivery. 

Sherardising—This process differs from the electric and hot 
dipping systems of galvanising, and has often been referred to as 
a process of dry galvanising ; but it practically fulfils the same 
object of covering iron or steel with a coating of zinc in order to 
render them rustproof. 

Briefly explained, the process consists of placing the articles 
in closed drums or other suitable receptacles, in contact with the 
ordinary zinc dust of commerce. The drum is then placed in an 
oven and gradually heated to the required temperature, and 
allowed to remain for a given period. It is then permitted to 
cool down very gradually, and the articles when taken out of 
the drum are found to be evenly coated with pure zinc. 

The articles are passed through an acid bath before being 
placed in the galvanising drums, to clean the surface for the 
proper adhesion of the zinc. Care has to be exercised in 
diluting this pickling bath, to avoid the difficulties previously 
referred to. . 

The temperature used when coating the article with zinc 
ranges from 400° to 600° Fahr., but in no case does it reach the 
melting point of zinc, viz. 788° Fahr. The action of the zinc is 
to root itself into the material, forming a surface alloy ; 
when a thick coating has been deposited, the top portion may be 
brittle, and although it may scale or crack off, it leaves under- 
neath a malleable metallic coating, and below that again the 
surface alloy. 

The coating is of a very smooth nature, and does not fill up 
any interstices or leave an uneven surface, and thus the shape 
of the article is preserved. Consequently, bolts and screws 
_ which have been threaded can be galvanised without the necessity 
of re-cutting the threads. 
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Another advantage is, that it covers every portion of the article 
and penetrates the smallest holes, and sherardises them without 
clogging up. The surface can be readily polished without the 
zinc being rubbed off. 

In the ordinary hot dipping process, the iron receives a thin 
coating of zinc, which, owing to its brittle nature, may crack, 
and the influence of the damp sea air will thus get behind the 
zinc and the metal, and rusting action is set up. The sherardising 
process largely obviates this trouble. 

No sudden high temperature is brought on the material, and 
the gradual cooling down subjects the iron to a process of 
annealing. 

The whole system lends itself to the best results for galvanising 
lifting hooks, screw bolts, nuts, breasthooks, thwart knees, angle 
lugs, etc., used in the construction of ships’ boats, giving a highly 
finished appearance and providing a permanent and satisfactory 
coating for the prevention of corrosion. 

Electro-Galvanising—The process of electro-galvanising is 
very simple and effective, provided in the first place the plant 
has been well designed and constructed by engineers of experience, 
who also possess both a practical and theoretical knowledge of 
the subject. 

A great amount of power and labour is sometimes lost 
through the installation of unsuitable types of generators and 
badly constructed tanks. 

There are several advantages associated with the electro- 
process which account for its extensive use in the United States 
of America and Great Britain, one of the most important of 
which is that throughout the operation, the articles to be galvanised 
are not subjected to great heat, and the physical properties of 
the material are, therefore, not interfered with. This is a 
very important feature in connection with the strength of lifting 
hooks, davit blocks, and other gear associated with life-saving 
appliances, which cannot be overlooked. Another advantage 
is that, during the whole process of galvanising, gases are not 
liberated, but this largely depends upon the quality of the 
solution used in the electrolyte. The surface of the zinc deposit 
is very smooth, evenly distributed, and can be polished if con- 
sidered necessary for a particular purpose. 

The modus operandi for galvanising such articles as are used 
in the construction of ships’ boats and davit gear, is briefly 
described as follows :-— 

The surface of the article is first of all cleaned with gasoline 
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to remove all traces of grease. It is then placed in a potash or 
acid bath to eliminate any oil that may be left on the article, 
and afterwards thoroughly washed in water. It may be further 
subjected to a cleaning process from a sand blast, which removes 
all appearances of rust. 

The procedure of cleaning may vary in different establish- 
ments, but the main object is to absolutely clean the surface of 
the article of all chemicals to ensure that the zinc will adhere. 
The article is then placed in a pickling bath containing a mixture 
of hydrochloric acid and water, afterwards thoroughly washed, 
and taken to the tank or electrolyte charged with the zinc 
solution for plating. 

The supply of current to the electrolyte is received from 
generators of low voltage, which enables the articles to be handled 
by the operators with freedom and safety. 

Zinc plates or anodes are suspended to the anode bars, which 
are connected to the positive pole of the current and are situated 
at the side of the tank. 

The articles to be galvanised are totally immersed in the 
solution, but suspended from the cathode bar running over the 
centre and top of the tank, and connected to the negative pole 
of the current. 

The standard solution supplied by the Galvanising Corporation 
of America, Brooklyn, N.Y., with which the writer has had some 
experience, is self-sustaining, and does not require any additions 
beyond a. little water when the density is increased. This high 
standard of efficiency for any solution can only be maintained 
if the plant.is kept free from leakage, etc. 

The amount of zinc deposited on the article depends on the 
form of surface to be coated. An irregular surface means an 
uneven distribution, e.g. an article which has been screw-threaded, 
requires to be left in the plating tank a longer time than if it 
were a plane surface ; or the voltage of the current increased, in 
order that the zinc deposit may reach the recesses of the screw 
threads. The amount of zinc deposited, therefore, depends on 
the number of ampére-hours of current used. 

The action of the electric current is to decompose the solution, 
and the zinc is deposited on the surface of the article. The 
solution for the moment has, therefore, lost some of the zinc which 
it originally contained, and it immediately reacts on the zinc 
anodes attached to the positive pole of the electric current 
received from the generators, so that the solution is constantly 
and automatically kept up to full strength. 
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The usual thickness of the galvanised coating is about half 
an ounce for every square foot of surface. 

The efficiency of the operation depends largely on the quality 
of the solution, maintaining pure zinc in the electrolyte without 
mixing with gases of a detrimental nature, and depositing the same 
in this condition on the surface of the article. It is also essential 
for the solution to have a high power of conductivity in order to 
“throw in” the zinc to the innermost recesses in the article to 
be galvanised, so that the surface may remain smooth, uniform, 
and not become porous or spongy. 

After the articles have been suspended in the solution for the 
required time, they are taken out of the plating tank, placed in 
the hot water bath, and then stacked for drying. 


SECTION D.—PAINTING 


REFERENCE has already been made in Section A of Part IV. to 
the importance of coating the faying surfaces of all material with 
paint of good quality, as progress is made on the construction of 
wooden boats. 

Some shipowners demand that the boat must be covered with 
two good soaking coats of boiled linseed oil, and allowed to dry 
before the usual number of coats of paint are applied. The 
inclusion of such a clause in a specification can be well recom- 
mended, as it extends the life of a boat and increases the resisting 
qualities of the planking to the effects of the weather and the 
changes of atmosphere. 

As each particular detail of the combination in the frame is 
worked, the faying surfaces should be thickly covered with good 
white-lead paint, particularly in way of the hog piece, keel, 
deadwoods, apron, and stem or sternpost. The landing edges 
of the planks, when the clinker method is being used, and the 
various details of the box gunwale and capping piece, should also 
be painted before they are secured in position. 

The most important protective covering the boat receives 
is that which is applied to the inside of the planking before the 
timbers are worked. ‘This should be undertaken so that the 
paint has an opportunity to dry over the week-end. There is a 
tendency with many of the boatbuilders to mix too large a pro- 
portion of dryers with the paint in order to allow the work of 
timbering to proceed with rapidity, and in so doing the object 
in applying this first coat is defeated. : 

The instructions issued by the Board of Trade demand three 
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coats of the best white-lead paint to be applied on the outside and 
two coats on the side. Care should be taken to let each individual 
coat dry before the second or third coat is applied. Attention 
should be paid by the inspector to see that the second coat of 
paint is applied to the planking and timbers before the buoyancy 
air-cases are inserted, and the tank cleading secured in position. 

Where lifeboats have been constructed of material unsuitable 
for the trade in which the vessel is engaged, and where the heat of 
the tropics has a detrimental effect on the planking, it has some- 
times become necessary to thickly coat the imside of the plank- 
ing with a bitumastic enamel, as the plastic nature of this 
composition enables the seams to preserve a watertight joint. 

The necessity for resorting to this method should never arise 
if vessels engaged in tropical waters have their boats constructed 
of teak, mahogany, or steel, and the material is well seasoned. 

Where boats are subjected to great heat, or alternating con- 
ditions of heat and cold, it is absolutely necessary for the material 
to be thorotighly seasoned, and it cannot be expected that the paint 
will cover up a “multitude of sins.” The necessity for the 
application of bitumastic enamel on wooden boats should never 
arise if ordinary precautions are taken, and the authorities demand 
the most suitable woods to be used in the construction of boats, 
having in view the particular service in which they will be 
engaged. The responsibility of the shipowner should not be 
limited in this respect. 

Paint is made up from five constituents, viz., a base, vehicle, 
drier, solvent, and a colouring pigment. 

The base is the main substance which gives the necessary 
body and covering power. 

The vehicle is a semi-liquid which when combined with the 
base allows it to be spread on the surface of the material with a 
brush, in a thin and sufficient quantity. 

The base and the vehicle are the two important essentials. 

In order to permit the base to dry with reasonable rapidity 
and maintain the proper degree of hardness, driers are added to 
the mixture. 

To give the required thinning power and freeness to flow, a 
solvent must also be included. 

The pigment is simply added to give the necessary colour for 
decorative purposes. 

It is necessary to understand the nature of these constituents 
when mixing up the paint for the purpose required, so as to obtain 
the best results. 
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The presence of resin causes paint to crack after a time of 
exposure, while that of driers also produces the same effect. 

Turps oxidises on exposure to air, becomes converted into a 
resinous substance, and has little of the weather-resisting pro- 
perties of oil. It should therefore be used on external work only 
in sufficient quantity to make the paint flow readily from the 
brush. 

The use of naphtha should be strongly condemned, and every 
care must be taken to prevent the excessive application of large 
quantities of driers. 

Whate-lead is the most common base that is used for paint — 
in boatbuilding. It is usually prepared in the form of powder 
and combined with refined linseed oil. It tends to become 
darker when exposed to the sea air and changes in composition. 
It has the disadvantage of possessing poisonous qualities. 

Zine white, or oxide of zinc, is pure white in colour, possesses 
greater covering power than white-lead, does not affect the linseed 
oil in the same way as the latter; is non-poisonous, and is not 
affected by the sea air. 

Iinseed oil is produced from the ripe flax seed by compression. 
It is pale in colour, and best used in association with a base for 
internal work. 

In its raw state it becomes oxidised when exposed to the 
weather and dries very slowly. Boiled linseed oil dries much 
quicker than the raw material, and its weather-resisting qualities 
are greatly increased by the boiling process. 

Spirits of turpentine is the only solvent that is used with paint 
when mixed with oil, and then only to a limited degree, and in 
sufficient quantity to allow the paint to be easily worked with a. 
brush. There is very little power in the turpentine to resist the 
effect of the weather when exposed to the sea air, as it oxidises 
and eventually perishes. It is obtained as a result of distilling 
the crude turpentine secured from the pine and larch trees, the 
residuum being resin. 

The following compositions are freely used, and can be recom- 
mended. for all work in connection with the construction of 
ships’ boats :— 


The Mercantile Marine Service. 
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The British Admiralty. 
Great Paint— . . 
Genuine white-lead . . . . 2. : 3 Ibs. 
Ordatinty sblacle™ ta," ES“ Pi ee eeeeioes 
Turpentine substitute . . . . . . 6 pints. 
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Turpentine substitute . . . . « . 6% pints. 


Varnishes are divided into two classes, oil and spirit. The 
former is used for outdoor work, where the material is exposed 
to the effect of the weather, and the latter should only be 
used for interiors. 

The gums, which are obtained by the process of tapping certain 
trees, mostly pines, contain two substances, an oil, which after | 
treatment by evaporation leaves a residuum, called resin. The 
resisting property is the resin itself; hard resin is bright, but 
brittle, while the soft resin is more elastic, due to the proportion 
of oil it contains. 

Amber and copal are two good oil varnishes; the former is 
found around the Baltic, and the latter obtained from the East 
and West Indies. 

Lac varnish is a spirit varnish and cannot withstand the effect 
of rain or the action of the sun. Resin varnish must be 


. avoided altogether, being a production from turpentine, which 


quickly cracks and peels off when exposed to the weather. 

Oil varnishes are usually made from a particular resin, 
associated with linseed oil and thinned with turpentine. Spirit 
varnish is composed of another quality of resin which is dissolved 
in methylated spirits. 

Immediately the stem and sternpost are erected, it is a great 
advantage to coat them with an oil varnish as a protection from 
the weather, and to prevent the oak from opening out during 
the period of construction. 

It is usual to varnish the outside of the upper strakes, the 
rubbers, and the gunwales, with two coats of good oil varnish. 

Every portion of the boat should be painted, particularly 
those portions which are not exposed to view, e.g. the underside 
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of all thwarts and side benches. The extra ten minutes spent 
on the operation of painting makes all the difference to the 
appearance of a boat. 

Putty should be very sparingly used, and its application 
practically confined to the keel seam and hooded-ends of planks. 
An inferior quality of putty is made from whiting and oil, which 
very quickly deteriorates when exposed to the weather. It 
should, therefore, be composed of the best white-lead with boiled 
linseed oil, and worked into the seams with a wooden tool shaped 

‘like a pencil. 


SECTION E.—REPAIRS AND MAINTENANCE 
OF BOATS 


WHEN lifeboats have been constructed in accordance with a good 
specification, and the workmanship, together with the material, 
are of a high standard, the necessity for repairs will be practically 
confined to cases of actual damage, instead of the constant process 
of patching up, which is bound to occur when boats are con- 
structed to the ideas of persons who are not controlled by standard 
and detailed regulations. 

The action of the British Board of Trade acting in co-operation 
with the boatbuilders throughout the United Kingdom, including 
the Boat, Yacht, and Allied Trades Association, in maintaining a 
standard specification with full details of scantlings, etc., is 
greatly to be commended, and will obviate the necessity of boats 
coming into the hands of the repairers with the frequency which 
has hitherto been associated with boatbuilding. 

The responsibility for upkeep will now rest almost entirely 
with the ship’s officers, and if a little attention and oversight 
are paid to the boats when in regular service on a vessel, the 
result will be a considerable saving to the shipowner. 

The initial trouble which has been responsible for many leaky 
boats, was originally caused through the use of unseasoned 
material and defective plank seams. 

The practice of caulking a thread of cotton into all the plank 
seams of a clinker-built boat should be discouraged. It naturally 
follows that less care will be exercised by the workman during 
the important process of fitting the plank landings, because he 
relies on the caulking to make good what he has omitted during 
the progress of construction. Even if the thread of cotton were 
inserted between the landings before the fastenings were hardened 
up, it would have some reason to commend itself, but it is the 
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writer’s opinion, that it is to the advantage of the boat if the 
seams are fitted close together without the insertion of any 
packing, bevond a good thick coat of paint, or the application 
of “ blair.” 

It inevitably follows, even when the seams are puttied, that 
the cotton will begin to swell after a time, and bring an undue 
stress on the plank fastenings, with the inevitable consequence, 
sooner or later, that the planks will split along the landing. 
This trouble has been a common occurrence, and responsible for 
much dissatisfaction among shipowners. 

When considering the question of repairs, we should keep in 
mind the necessity to avoid taking out a plank except when it 
is absolutely essential. 

If the seams or landings of the planks are generally leaky, 
<¢they should be lightly caulked, because the material will be seasoned 
after the boat has been exposed on the boat deck of a vessel. 
u The plank and timber fastenings should be hardened up, and the’ 
~seams well puttied inside and out. Instead of the light caulk, 
pouring in a solution of Stockholm tar, bitumastic enamel, marine 
glue, or other such elastic solution, mixed with a little flock or 
« thinly shredded oakum, between the landing edges, will overcome 
ithe difficulty. The drawback to the use of a bitumastic enamel 
is found when the heat of the sun causes the solution to run 
‘through the landings and discolour the paint on the outside of the 
B-hoat. 

When a lifeboat comes in for periodical survey and overhaul, 
one naturally looks at particular portions of the structure for 
signs of trouble. The butts of the planking should be carefully 
examined, particularly at the hooded ends. The keel seams, 
the planks and landings in way of the stowage chocks, the con- 
dition of the stem and sternpost scarphs at the keel, the lifting 
hooks, keel plates, and deadwoods, should be carefully inspected. 
Attention should be paid to any signs of broken timbers. 

If the boat has been thickly coated with paint, this should be 
burnt off, but in any case the paint should be scraped off the 
plank scarphs or butts. . 

_ It is usually found necessary to strip out the cotton from the 
hooded ends of the planks, refasten with a row of brass screws, 
recaulk, and fill the seams with putty. 

The keel seam is usually re-caulked. 

Broken timbers are best dealt with by fitting additional 
timbers adjacent to the old ones, and in one length, across the hog 

: piece, and running them up as high above the bilge as the side 
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seats will allow, care being exercised not to split the plank 
landings. 

‘Split planks must be taken out if situated below the binding 
strake, but the operation should only be undertaken by a boat- 
builder, otherwise, inexperienced hands will do more harm than 
good to the adjacent planks. 

A temporary repair can be made by fitting a doubling on the 
inside of the plank if the damage is not extensive, or by securing 
an outside doubling as shown in Fig. 222, and well bedding the 

. faying surfaces with thick white-lead paint. 

Sheet lead tacked on the outside of the planking will keep the 

boat tight until proper repairs can be undertaken in port. 


ELEVATION SECTION 
Fie. 222.—Details of doubling to a damaged plank. 


Any disturbance to the binding strake should be avoided, 
and local attention given to the damage rather than interfere 
with the strake as a whole. 

Broken gunwales of the solid type are not infrequent, brought 
about through the lack of proper incorporation with the timbers, 
and the lack of a good stout rope fender. To take out the full 
length of gunwale is a difficult operation, and if the damage 
is confined to one place, a compromise may be effected by 
scarphing a new piece into the main portion of the original 
gunwale. The scarph should be at least 12 in. in length, with a 
stout doubling piece fitted under the gunwale, extending for a 
length of 2 ft., and secured as illustrated in Fig. 223 a, 

The United States Steamboat Inspection Service permits new 
boats to be constructed with gunwales made in two lengths, 


»* 
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being scarphed with a good long bevel or lip, and stiffened on the 
underside by a piece of gunwale material at least 2 ft. in length, 
1} in. thick, and the width of the gunwale. 

If the plank edges of a clinker-built boat are damaged in way 
of the stowing chocks, and have become worn through the con- 
tinual rubbing when settling the boat into position to fix the 
gripes, compensation can be given by fitting pad pieces from the 


A.—OETAIL OF GUNWALE SCARPH — 


B. —rREPAIR To DAMAGED KEEL — 


Fig. 223. 


keel to the bilge for a length of 12 to 15 in., and the stowage 

chocks made to suit. 

_ One usually finds plenty of paint*on a boat after a few years’ 
service, except in way of the chocks, the position where the need 

for protection is the greatest. 

Occasionally a stem or sternpost becomes damaged, and can 
be repaired without the necessity of removing the associated 
combinations, by backing out the apron and deadwood fastenings, 
scarphing in a new stem and sternpost-piece, and fitting an 
additional breasthook in way of the scarph. 

Local damage to a keel as a result of fouling some obstruction 
when launching the boat, or the opening out of a defective knot 
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when the material has become seasoned, causing the boat to sag, 
may often occur. Fig. 223 B shows how the local weakness may be 
remedied, by fitting an iron plate under the keel, of sufficient 
length to take a number of long screw bolts, having their nuts 
hove up on stout washers fitted to the keelson. 

The United States regulations insist that lifeboats shall be 
stripped, cleaned, thoroughly overhauled, and painted at least 
once in every year. 

Lifeboats which form part of the statutory equipment of a 
passenger vessel are periodically inspected by surveyors of the 
Board of Trade, who are also responsible for the survey of the 
steamer. 

The life-saving appliances of all cargo vessels are liable to be 
inspected by the surveyors, whenever they come into a British 
port, whether the vessel is British or foreign-owned. It is 
considered that the present available staff of the Board of Trade 
is insufficient for the amount of oversight that is necessary for 
carrying out a proper and systematic survey. 

Much of the loose talk which one occasionally hears about the 
condition of ships’ boats, is largely the result of a poor system 
of maintaining efficiency and periodical inspection by the officers 
who are held responsible for the upkeep of the apparatus. 

It is also difficult to maintain the constant interest of the crew 
on a cargo vessel in the condition of the boats and equipment, 
owing to the brevity of their stay on a particular ship. The 
system of signing on crews for each voyage has its disadvantage 
in this respect. 

If only ordinary care is taken to maintain the boats in a clean 
condition ; the davits, with their associated gear, periodically 
worked, and the crews trained in the use and management of the 
life-saving equipment, the need for a more constant inspection 
would not be so necessary. | 

The buoyancy-tanks should be removed at least every twelve 
months, and the planking of the boat thoroughly coated with | 
paint of a good quality. 

When the boats come in for repair or annual survey, oppor- 
tunity should be taken to remove the buoyancy-tanks and pass 
them through the water-tank for the usual test. 


PART VIII 


FIRE AND BOAT DRILLS 


In the foregoing chapters the question of the construction and 
equipment of ships’ boats has been considered in some detail, 
but it is obvious that in addition to the high standard of con- 
struction and the efficient provision of suitable life-saving 
apparatus, it is very necessary that the officers and crew of 
passenger and cargo vessels shall be thoroughly trained in the 
proper handling of the lifeboats and rafts. 

The evidence of excited passengers, during the proceedings 
of official inquiries into the loss of merchant vessels, as a result 
of collision, or explosion from torpedo attack, has often given a 
wrong impression to the “‘ man in the street’ as to what really 
took place during the operation of launching, so as to cause the 
boats to become unseaworthy. 

The loss of the steamships Tvtanic, Lusitania, Empress of 
Ireland, and Falaba, together with their valuable complement of 
passengers and crews, caused the interest of the whole world to be 
centred on this all-important question of life-saving appliances. 

The subject of an adequate and compulsory training for 
seamen in the management and sailing of lifeboats, was keenly 
discussed during various inquiries, and the question has always 
been one of interesting debate among ships’ officers, especially in 
view of the conditions under which the crews of the Mercantile 
Marine Service are signed on. 

In the majority of cases, the men do not join the ship until 
just before the vessel sails, and they may only remain on that 
vessel for the one voyage. There are, of course, exceptions to 
the general procedure, where passenger vessels are running con- 
stantly on a fixed route, but, generally speaking, there is very 
little incentive for seamen to specialise in this particular and 
important branch of their duties. 

With an ordinary tramp steamer carrying cargo, and without 
passengers, the majority of the crew are probably making only 
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one voyage in the vessel, consequently, they are not keen to 
take a special interest in the upkeep of the life-saving equipment. 
Without the responsibility of making any special arrangements for 
the safety of passengers, the interest of the officers and crew in 
making suitable provision for their own safety, has often been 
lacking ; this is a matter of some surprise to those whose duty 
it is to see that the regulations are carried out. The recent 
submarine menace made a considerable difference to this feeling 
of apathy so often exhibited; but it was surprising how quickly the 
seamen became used to their surroundings, and their attitude 
resolved itself into a condition of “ familiarity breeding contempt.” 

Various proposals have been made from time to time to create 
means for giving proper training and instruction to seamen, 
before they should be allowed to undertake.the responsibility of 
managing ships’ boats and vessels’ life-saving equipment ; this 
phase of the subject is outside the intended scope of the present 
treatise. 

The importance of the matter has been carefully discussed 
by various authorities, and in the Report of the Merchant 
Shipping Advisory Committee of 1914, the question of the manning 
of the boats was considered by the sub-committee dealing with 
the subject of the type and construction of open lifeboats, and the 
following resolution was approved by the majority :— 

“That the effective manning of all the boats carried on 
“passenger and emigrant vessels can only be secured bythe 
“training and organising of the crew as a whole. If the crew 
“as a whole be so trained and organised, the boats can be 
“ effectively manned if there are two efficient boat hands carried 
“for each of the boats carried under the davits, or immediately 
“available for attachment to the davits. Facilities should be 
“ given to enable all hands to prove their competency as efficient 
“ boat ‘hands.” 

The committee further considered, that if lascars could be 
trained as efficient boat hands they might be accepted as equal 
to white boat hands, provided that an officer or petty officer was 
present at the launching of each boat, to communicate the 
necessary orders to them. 

It was generally considered by the committee that the efficient 
training of passengers to take part in the boat drill was impossible, 
and that the safety of the passengers would be more effectively 
secured by the training and organisation of the members of the 
_ crew in their several duties, so that they could take charge of the 
passengers and direct them to the boats in a prompt and orderly 
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manner. It is thought by the writer, however, that once, at 
least, on every oversea trip, the passengers ought to be asked to 
perform life-jacket and boat drill. 

The International Convention on Safety of Life at Sea have 
formulated regulations in connection with the manning of 
lifeboats and rafts for passenger vessels. 

The following notes have been taken from the Merchant 
Shipping (Convention) Act, 1914 :— 

There must be, for each boat or raft required, a minimum 
number of certified lifeboatmen. The allocation of the certified 
lifeboatmen to each boat and raft remains within the discretion 
of the master, according to the circumstances. 

In order to obtain the special lifeboatman’s certificate, the 
applicant must prove that he has been trained in all the operations 
connected with Jaunching lifeboats and the use of oars, that he is 
acquainted with the practical handling of the boats themselves, 
and further, that he is capable of understanding and answering 
the orders relative to lifeboat service. 

An officer, petty officer, or seaman, must be placed in charge 
of each boat or pontoon raft, and have in his possession the 
names of its crew, and must see that the men placed under his 
orders are acquainted with their several duties and stations. | 

A man capable of working the motor must be assigned to each 
motor boat. 

One or more officers must be assigned to see that all the boats, 
pontoon rafts or other life-saving appliances are at all times 
ready for use. 

The minimum number of lifeboatmen allocated to each 
ifeboat or raft is dependent on the carrying capacity of the latter, 
and is as follows :— 


Certified capacity of boat or raft. eee 


Less than 61 persons Fe ah aA 
From 61to 85 persons. . . | 
786200! FIO” «2, cas 
soe LUE £0, 160)).--5, 
OR OO Fs; 


“AD OP 


And thereafter, one additional certified lifeboatman for each 
additional 50 persons. 

Musters of the crew at their boat stations, followed by boat 
drills, must be held at least once a fortnight, either in port or at 
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sea. An entry being made in the official log book of these drills, 
or of the reasons why they could not be held. 

Different groups of boats are to be used in turn at successive 
boat drills. The drills and inspections to be so arranged thatthe 
crew thoroughly understand and are practised in the duties they 
have to perform, and that all the boats and pontoon rafts on the 
ship with the gear appertaining to them are always ready for 
immediate use. \ 

The muster list is to assign duties to the different members of 
the crew in connection with— 

(a) The closing of the watertight doors, valves, etc. 

(6) The equipment of the boats and rafts generally. 

(c) The launching of the boats attached to davits. 
(d) The general preparation of the other boats and the pentoon 
rafts, 

(ec) The muster of the passengers. 

(f ) The extinction of fire. 

The same muster list is also to assign certain duties to the 
members of the stewards’ department, to enable them to control 
the passengers at a time of emergency. These duties are as 
follows :— ; 

(2) Warning the passengers. 

(b) Seeing that the passengers are dressed and put on their 

life-jackets in a proper manner. 

(c) Assembling the passengers. 

(d) Keeping order in the passages and on the stairways, and 

generally controlling the movements of the passengers. 

The regulations formulated by the Convention relative to the 
manning of boats and the necessity for certified lifeboatmen 
have already been embodied in the General Rules issued by the 
United States of America, wherein it is stated :— 

“ By ‘certified lifeboatman’ is meant any member of the 
“crew who holds a certificate of efficiency issued under the 
“ authority of the Secretary of Commerce. 

“In order to obtain the special lifeboatman’s certificate the 
“‘ applicant must prove to the satisfaction of an officer designated 
“by the Secretary of Commerce that he has been trained in all 
“the operations connected with launching lifeboats and the 
“use of oars ; that he is acquainted with the practical handling 
“of the boats themselves; and further, that he is capable of 
“understanding the orders relative to lifeboat service.” 

When the crew joins a British ship, one of the first duties 
devolving upon the executive staff is the allocation of every 
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member of the ship’s company to one or other of the boats. In 
order to make this system very effective, most of the 
passenger steamship companies arrange for each of the deck, 
stokehold, and steward departments, being furnished with a 
badge, bearing the number of the boat to which he belongs. 

A muster list is then prepared, which shows clearly the names 
of all the crew, and details their various duties connected with 
the fire and boat drills, giving the particular boat to which they 
are attached. 

A ‘copy of this list is placed in a prominent position in the 
various departments, to assist all the members of the crew to 
become familiar with their various duties, and to enable them 
to quickly pick up their positions in case of disaster, and to 
prevent panic among the passengers. 

Several of the leading British shipping companies have been 
good enough to supply the writer with specimen muster lists, 
giving in full detail the various duties which are allocated to the 
officers and crews, but no useful purpose will be served in repro- 
ducing a list issued by any particular company. Lach of these 
lists may differ in detail, but in substance they are practically 
the same. 

The following notes will give the reader a general idea of the 
various duties allotted to the members of the crew. 

Usually a plan of the boat stowage is indicated on the muster 
list, every boat being numbered with large and distinct figures, 
odd numbers being on the starboard, even numbers on the port 
side. Groups of boats, boats stowed one above the other, are 
also lettered A, B, C, etc., in addition to their number. : 

Under each number and letter are shown the names of the 
various members of the crew who have been allocated to that 
particular boat. : 

Various officers are selected to control the different groups of 
boats, and each boat’s crew is divided into two companies, one 
consisting of six ‘station men,” who take the following 
positions :— 


SUNOS Le ites cy! uower forward-talk: 
NO: 2). saan. Clearaway fall. 
INO.o ee ee t= Lower after tall. 
ING Aah ihe We +a. > Ghdar away tall. 
Nos2'6-and. 6...- sc, ©. . In boat to attend to re- 


leasing gear (one forward 
and one aft) 
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the remainder are “spare men,” and will attend to any duties 
which may be given them by the officer in charge. 

The stewards are generally responsible for the provisioning of 
the boats, and acting in conjunction with the purser and chief 
steward, control the passengers below decks and assemble them 
in proper order at the various boat stations. 

“Man overboard ”’ is usually notified by continuous short 
blasts on the steam whistle. The emergency boats situated 
nearest to the bridge, one on each side of the vessel, are kept 
constantly rigged outboard in the davits, ready to be released 
at a moment’s notice, with special facilities provided for quickly 
getting into the boat, usually -by fitting a net or rope ladders 
between the deck and boats. Immediately the signal is given, 
the watch on deck should at once man the lee emergency boat. 
The officer of the watch is responsible for these boats being at all 
times ready for use. 

On the fire alarm being sounded, or the order “ Fire Stations ” 
given, it is usual for the junior officer on watch to immediately 
proceed to the seat of the fire, collect the watch of seamen and 
other available men, and employ them to extinguish the fire. The 
second officer remains on the bridge, the chief officer being in charge 
at the fire, and the first officer being in charge of all groups on deck. 
The stewards, purser, baggage master, etc., control the passengers 
and muster them at designated positions. The chief engineer 
and. engineers on watch stay in the engine-room, the remainder of 
the engineers being in charge of their pumps and groups on deck. 
The senior telegraphist remains at his instruments, and the doctor 
in the surgery ready to attend injuries. 

Various members of the crew are detailed to attend with 
hoses and smoke helmets, and to muster at the hydrants and 
extinguishers, and be prepared to close bulkhead doors and side 
scuttles which are situated in their particular section. 
~The details of the procedure connected with both fire and boat 
drills are shown on the same muster list, as the latter is always 
associated with the former. 

Certain officers are held responsible for the necessary equip- 
ment and seaworthiness of the boats, and their duty is to see that 
they are at all times ready for any emergency. The water- 
breakers in the boats must be kept constantly filled and properly 
lashed down, bread tanks examined frequently, and the biscuits re- 
newed when necessary. Careful examination is made of the davit 
lockings and boat furnishings ; the sliding chocks and swivels in the 


lower blocks should be oiled and worked at least once a week at sea. 
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Before a passenger or emigrant vessel leaves the home port, 
an inspection is made by the Board of Trade Surveyor, who 
satisfies’ himself that the lifeboats and their equipment are in 
good order and can be manned by efficient crews. Certain boats 
are selected, and these are swung out by the davits, lowered into 
the water, manned and exercised by their respective crews. 

Subject to suitable weather conditions, there is usually a 
daily boat drill of the deck hands, each watch being exercised 
on alternate days; and at definite periods the whole crew are 
practised at fire and boat drills, which—in accordance with the 
latest regulations—must be at least once a fortnight. 

The necessity for frequent drills cannot be sufficiently 
emphasised. The success of the operation of any such scheme as 
briefly outlined, during a period when a heavy sea is running on 
a dark night, when the passengers are in a condition of nervous 
excitement, largely depends upon the organising power of the 
ship’s officers, which can only be made perfect by constantly 
drilling the crews, and making the passengers accustomed to 
take up their positions in preparation for any emergency. 
The real difficulties can only be appreciated by those who 
have taken extended voyages to distant countries through 
troublesome waters. 

Very searching inquiries have been made from time to time 
into various shipping disasters, and it is to the honour and glory 
of the Mercantile Marine Service that officers and men have 
“ played the game ” when faced with disaster. They have always 
stood firmly at the position of duty—oftentimes at great personal 
disadvantage—exhibiting that spirit which has made the name 
of the British seaman to be honoured and admired by all peoples 
throughout the world. Safety for passengers has always been 
their first consideration, and it seems almost superfluous to print 
in conspicuous lettering on the muster list that women and 
children must first receive attention. 

To carry out the instructions of the officers with ansatneen 
and avoid the creation of excitement or panic among the 
passengers, it is of paramount importance that drills should be 
constantly, and within definite periods, carried out on all foreign- 
going passenger and emigrant vessels. Passengers must be 
organised and controlled. 

Irreparable damage can be done by excited individuals 
interfermg with the launching of the boats and the duties of the 
crew. ~In many instances it has been proved that difficulties with 
the operating gear of the boats and davits have been traced 
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directly to unthinking passengers manipulating the falls without 


the assistance of the recognised boat’s crew. 

However, there are times when a feeling of apathy is some- 
times exhibited by the crew, which can only be explained from 
the fact that the men get accustomed to situations of danger, 
and it is, therefore, most essential that the officers should maintain 
a strict enforcement of discipline and a proper recognition of the 
regulations. The writer’s own experience on one occasion when 
crossing the Atlantic is sufficient evidence to make it necessary 
to call attention to the fact, that boat drills are not always 
carried out as they are intended. The vessel left a British port 
for New York in a convoy which was attacked by submarines 
when two days out at sea. The passengers were never at any 
time during the voyage allotted to any particular boat, and were 
simply given instructions that at the given signal they were to 
meet in the saloon. Thecrew were never exercised at boat drill, 
but simply mustered on the seventh day out from port, at their 
respective boats; it was the opinion of the writer that the 
majority of the men, judging by their attitude, were quite 
unacquainted with the necessary duties. 

Confidence is immediately created among the passengers, and 
confusion would be avoided should disaster overtake a vessel, if 


the regulations in regard to fire and boat drills were faithfully 


carried out by the ship’s officers and crew at the recognised 
periods during a voyage. The incident previously referred to 
is only inserted to prove the necessity for a closer supervision to 
be exercised by the authorities, in maintaining strict recognition 
of the rules which are issued to safeguard the interests, not only 
of the passengers, but also those of the crew. . 


PART IX 
WEIGHTS OF LIFEBOATS, EQUIPMENT, AND 
MATERIALS 


TuE scantlings of all material used in the construction of wooden 
lifeboats of Classes IA and IB are now practically standardised 
by the British Board of Trade, and it therefore becomes an 
easy matter to estimate the total dead load which must be sup- 
ported by the davits. 

So much latitude has hitherto been given to boatbuilders, owing 
to the absence of any detailed specification, that it became a matter 
of pure approximation to estimate the weight of boats; ship- 
builders were, therefore, placed at a disadvantage when calcu- 
lating the sizes of davits, and the strength of their associated 
gear. 

TABLE XXVI. 


Wetents oF Derarts oF Boats’ EQuipMENT. 


Detail of equipment. bike ae Detail of equipment. | Welsitt 

One gallon of oil in canister. | 14 Ash oars 13 ft.long . . . 15 
Liquid binnacle une 9 ied ilies i ales Sollee ge etn 16 
Two hatchets 33 Hp rids. sl sii eae mae © e 17 
Two-gallon iron bucket 4. fe” ae AO abs SG) ee ee ees 
Tron baler <n Fs : 2 Boatthook | sai5 .55 mre oe 5 
Tool bag (canvas sides) 2 Painter . . 24. 
Brass lantern : 3 Sails and covers vary "for 
Six-gallon water breaker different boats. Those for 

(empty) . . 123 a boat 24 ft.in length . 30 
Sea-anchor with tripping line 13 1 gallon of water in breaker 10 
Copper dipper : - | 3 ozs. | Biscuits per person aA booed ge 24 
Matches in W.T. Tin ‘Box . | 2 ozs. ]| Crutches (asetof8). . . 5 
Oillbaciw =. 70 - | 8 ozs. | Red lights in cannister . . 53 


The writer has weighed the various details of equipment as 
given in Table XXVI., and periodically checked the weights of the 
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boats with the standard dimensions shown in Table XXVII. The 
particulars have been grouped together in such a form as will 
enable the shipbuilders to readily arrive at a very close estimate of 
the total weight coming on the davits. This information will 
also assist patentees of special appliances designed to operate 
the launching of ships’ boats. 

The difference in weight between steel and wooden lifeboats 
constructed in Great Britain is now practically negligible. 


TABLE XXVII. 


DETAILS OF WEIGHTS OF WOODEN LIFEBOATS, CLASSES IA AND IB. 


& ee 3 ) : Sa; Bw. 

aed ee a ae ee 

Sond le le ee | $88 | See 

5 n baa) Ba po OD 

Dimensions. re og =< ae 85 oS Ag 

2H BR 2s 22 2 e Ss Sup 

a z a8 os is #O8 sag 

3 4 E 5 E Bet | ae eee 

: cwts. cwts. | cwts. cwts cwt 

30°0’x 9:0’ x3°75' | 607. | 60 | 43-4 | 88:4 | 7-0 | 138° | 142°3 

29:0’ x8°75’x3°6’ | 546 | 54 | 39-1 | 796 | 7:0 | 125°7 | 129-0 

28:0’ x 8°5’ x 3:5’ 500 | 50 | 35:7 | 73:7 | 65 | 1159 | 119-0 

27-0’ x8-25'x3°4’ | 454 | 45 | 32-4 | 66-3 | 65 | 105-2 | 108-1 

26-0’ x 8-0’ x3-25’ | 405 | 40 | 29:0 | 589 | 60 93-9 966 

25:0’ X 7°75’ 3°15’ | 366 | 36 | 26:1 | 53:0 | 6-0. 85:1 87°6 

24°0°X7-5’ x30’ | 394 | 82 | 23:2 |. 47-2 | 5:0 154 776 

23-0’x 7:5’ x2:9’ | 300 | 30 | 214°] 44:2 | 5-0 70°6 72°7 

22-0’ x'7:25’x2°75’ | 263 | 26 | 188 | 383 | 4:5 | 61-6 63:5 

21:0’x7-0’ x2:7' | 238 | 23 | 17:0 | 33:9 | 4:5 55°4 BT 

20:0’ x 6°75’x2°6’ | 210 | 21 | 15:0 | 309 | 4:0 49:9 51-4 
19°0’x6°5’ x2-5’ | 182 | 18 | 180 | 265 | 35 43-0 44:3 - 

18-:0’x6:25’x2-4’ | d62 | 16 | 11:6 | 236 | 3:0 | 382 | 39:4 

17-0’x6:0’ x2°35’ | 143 | 14 | 100 | 206 | 3:0 33°6 34:6 

16:0’ x5°75’x2°3’ | 127 | 12 90 | 177 | 25 29°2-| 30-0 

| | 


/ 


The weights in Table XXVII. are based on larch being used 
for the planking. If teak is utilised then the weight is increased 
by about three-quarters of a pound for every cubic foot of 
capacity (L x B x D x 0°6). 

It becomes somewhat difficult to state with any degree of 
accuracy the exact weight of the various kinds of timber used in 
the construction of ships’ boats. Timber felled in the spring 
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contains more moisture than that felled in the winter. Moisture 
adds to the weight; some trees when felled contain about 
40 per cent. of moisture, and during the process of seasoning this 
is reduced to about 15 per cent. The wider apart are the annual 
rings, the more sapwood is present, and consequently contain a 
greater amount of moisture. 
The list of materials given in Table XXVIII. will be a satis- 

factory guide for all practical purposes in boatbuilding. — 


TABLE XXVIII. 


WEIGHTS OF MATERIALS. 


Weight in 


Material. Ibs. per Material. | bid ge 
cub. ft. | cub. ft. 
Ash, English 48 Pine, short leaf 38 
», American . 40 » Oregon 37 
Beech | 48 »» pitch 40 
Birch 47 » White | 28 
Cedar . 31 Plane tree . | 40 
Chestnut 33 Redwood, Baltic 37 
Cypress : fae » California 26 
Elm, English 36 Sabicu . 57 
» Wych. 38 Teak : 53 
» Canadian . 45 Aluminium, cast 160 
Fir, Dantzic 36 Ee sheet . 168 
»» Spruce , 30 Brass aS se 524 
Greenheart 70 Cement, Portland . 73 
Hickory 49 Coal 80 
Larch ; 39 Copper . 548 
Lignum Vite . 83 Cork 15°6 
Mahogany, Cuba 48 Tron, cast J 450 
» Honduras . 42 »» wrought . 486 — 
a Lagos . 40 ead!) va" 712 
He Gaboon 35 Leather 59 
Maple . . 49 Rubber 58 
Oak, English 52 Steel : 490 
» live 59 Tar, bituminous 75 
>» white . 46 Water, fresh 62°25 
» African 62 »  Triver 63 
Pine, red 36 > ‘salt 64. 
» yellow 30 ZNG a ee ee 445 
» longleaf . 44 Balsa Wood (U.S.A.) . 9-12 


Table XXIX. shows the weights of the occupants of 
boats based on the standard weight of one person being 
165 lbs. 
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TABLE XXIX. 


WEIGHTS OF PERSONS. 


| 
one Weight in cwts. jee Weight in ewts. ceuiee. | Weight in cwts, 
1 1°4732 2) 30°94 41 60°40 
2 2°95 22, 32°41 42 61°87 
3 4°42 23 33°88 43 63°35 
4 5:89 24 35°36 ' 44 | 64°82: 
5 7:37 25 36°83 45 66°29 
6 8°84 26 38°30 ; 46 ay a7 ky 
a 10°31 27 39°78 47 69°24 
8 11°79 28 41°25 48 70°71 
9 13°26 29 42°72 49 72°19 
10 14°73 30 44-20 50 73°66 
Ll 16°21 3h 45°67 bl T5213 
12 17°68 32 47°14 52 76°61 
13 19°15 33 48°62 53 | 78:08 
14 20°63 34. 50°09 54 79°55 
15 22°10 30 OC 51°56 55 81°03 
Los 23°57 36 53°04 56 32°50 
17 25:04 37 54°51 57 83°97 
18 26°52 38 55°98 58 85°45 
19 27°99 39 57°46 59 86:92 ' 
20 29°46 40 58°93 60 88°39 p , 


PART X 


SECTION A—BOAT STOWAGE AND TRANSPORTING 
ARRANGEMENTS 


OnE of the most important considerations dealt with by the 
shipbuilder and shipowner in working out the details of design 
for a large passenger vessel is the question of securing a practical 
arrangement on the boat deck, for dealing with the satisfactory 
stowage and speedy launching of the ship’s lifeboats. 

The subject has riveted the attention of the general travelling 
public for many years, mainly as the result of several unfortunate 
and unavoidable disasters which have occurred to well-known 
ocean-going passenger vessels; and to the increased facilities 
provided during recent years for bringing the peoples of the 
United States of America, Canada, Great Britain, and the 
continental countries, into closer contact and with greater 
frequency. 

Royal Commissions, Departmental Committees, and an Inter- 
national Conference on Safety of Life at Sea—which included the 
best known authorities of all countries—have considered in great 
detail, all the difficulties which surround the general question of 
equipping cargo and passenger vessels with the most practical 
and satisfactory appliances, to ensure in the future a larger 
measure of safety for both passengers and crews. 

The regulations made by the Board of Trade in regard to the 
stowage of boats, rafts, etc., and embodied in the Rules for 
Life- -saving Appliances of 1914, are as follows :— 

a} All boats and rafts shall be stowed in such a way that, 
“even under unfavourable conditions of list and trim, as large 
“a number of persons as possible may be embarked in them, and 
“that as large a number of the boats as possible shall be capable 
“of being launched on either side of the ship. The additional 
“boats, or rafts, may be stowed in rows across a deck, bridge, 
“or poop, or approved appliances for transferring the boats, or 
“* rafts, from one side of the deck to the other may be employed. 
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““ (2) One or, if necessary, two of the additional lifeboats may 
“be stowed under the lifeboats of Class I. attached to the davits, 

“ (3) Additional lifeboats may be stowed in tiers of two or 
“three one above another, or they may be fitted one within 
“another, on condition that means are provided, to the satis- 
“faction of the Board of Trade, for readily attaching them to the 
“ davits, and lowering them into the water. 

‘““(4) Where a boat is stowed underneath another boat there 
“shall be provided approved removable supports or other 
‘‘ approved appliances, so as to secure that the weight of a boat 
“is not unduly supported by the boat underneath it. 

(5) Boats may only be stowed on more than one deck on 
“condition that proper measures are taken to prevent the boats 
“from a lower deck being fouled by those from a deck above. 

(6) All other buoyant apparatus, lifebuoys and life-jackets 
“shall be so stowed as to be readily available in case of 
“emergency.” 

It has been clearly demonstrated in all disasters at sea how 
difficult it is, even in calm weather, to make full use of all the 
boats that are stowed on board. 

The necessity to provide “boats for all” is a problem of 
increasing importance, in view of the large number of persons 
which are being carried on the modern passenger vessel. 

The “raft” and “buoyant apparatus’ were very distinct 
and noticeable features of the equipment of all vessels sailing 
through the danger zone, during the recent piratical and devilish 
submarine war on merchant ships. It was impossible to provide 
actual seating accommodation in the available boats on a large 
number of the vessels transporting troops overseas, consequently 
oreat quantities of rafts, floats, etc., were carried in addition to 
the usual life-saving equipment. 

The destruction of the ship’s boats caused by torpedoes and 
mines was so extensive that the necessity for large numbers of 
rafts is quite apparent. 

In view of recent experience it seems almost essential to 
permanently equip all ocean-going vessels with’a certain per- 
centage of rafts or buoyant apparatus, without weakening the 
present rules for boat stowage. 

Rafts which are of a convenient size for man-handling, are 
sufficient for an emergency, and which will succour a number of 
persons for even a few hours only, have often provided the means 
of sustaining life until relief arrives from the ship’s boats or from 
another vessel in the immediate neighbourhood of the disaster. 
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To provide satisfactory means for stowing and handling the 
large number of boats required by the Rules for Life-saving 
Appliances, it has been necessary to stow in tiers a large pro- 
portion of the boats having collapsible bulwarks (Class IT.). So 
far, it has been found practically impossible to stow all the life- 
boats within the sweep of the actual launching and lowering 
apparatus. It is therefore necessary to provide some mechanical 
means of transporting the boats from the stowing to the launching 
positions under the davits, or other lowering appliance. 

In case of disaster, the vessel would, in all probability, take a 
list, and it is therefore essential to make compulsory—where 
boats are stowed inboard or across the deck—the fitting of some 
mechanical means in the form of transporting gear, that will be 
strong enough and sufficiently effective, in bringing the boats from 
their stowing positions to the davits. 

It largely depends on the type of davit proposed to. be fitted, 
as to the most suitable arrangement of transporting apparatus. 

A feature in connection with the stowage of ships’ boats 
which is often lost sight of by the shipowner, is the provision of 
suitable means of access to the interior of the boat for periodical 
inspection. 

With the present arrangement of stowing pontoon lifeboats 
in a crowded condition on the boat deck, and covered up with 
canvas, it is quite possible to imagine that the boats are never 
inspected internally, except at the annual survey. 

The life of a boat not only depends on the quality of the 
construction—to which sufficient attention has already been 
given—but also upon the means which are adopted to maintain 
a systematic inspection of the condition of the interior and exterior 
of the hull. The stowage should, therefore, be so arranged as to 
permit of easy access to each boat. 

The matter presents some difficulty, owing to the required 
number of boats and the limited available space for stowage. 
A glance at the photograph in the frontispiece will give the reader 
some idea of the crowded condition of a boat deck. 

The Martin Patent Boat Transporter has been fitted to a 
large number of well-known passenger vessels, including the 
Aquitama, Adriatic, Baltic, etc. ; 

Illustrations of the apparatus are given in Figs. 224, 225 
and 226. 

The transporter consists of two carriers fitted with chocks 
to carry one or more lifeboats, the carriers being supported on 
rollers which run on two trackways leading to the vessel’s side. 
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One roller of each carrier is fitted with pins which mesh in with 


Fic. 225.—The “ Martin”, patent boat transporter. Trackways stowed. 


corresponding holes in the tracks, these pinned rollers being 
connected together with a shaft. 
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By turning a crank which actuates a worm gear, the shaft is 
revolved and the transporter is moved athwartship, bringing the 
boat from the inboard position to the davit for launching over- 
board. 

Throughout the process of moving the boat, the apparatus 
is under full control by the worm gearing, and the boat cannot 
take charge. 

As will be seen [from Figs. 224 and 225 the trackways can be 
hinged and stowed, leaving a clear passage on the deck each side 
of the boat. 

A very neat and effective transporter has also been designed 
by Mr. G. Turnbull, M.Inst.N.A., of Messrs. Alfred Holt and Co,, 
Ltd. The arrangement does not call for any special description, 
for the various designs of transporters are very much alike in © 
principle, but differing in details. A feature in connection with 
this apparatus, which must appeal to every ship’s officer, is the 
satisfactory protection which is given to the trackway, from the 
entrance of grit and dirt, enabling the transporter to be always 
in a condition for meeting an emergency. 

' As will be seen from Fig. 227, the inboard boat was trans- 
ported and the mechanism operated by one man. The photo- 
graph shows the outer boat ready for lowering and the inner 
boat transported to the outer position ready to be hooked on to 
the falls. 

It will be of general interest to state that in a vessel fitted with 
Turnbull’s Patent Davit Turning Out Gear and Patent Trans- 
porter, during the official tests in Glasgow, the whole operation 
of launching two Class I. boats, stowed abreast of one another, 
only occupied twelve minutes. This same vessel was torpedoed 
in the Atlantic, and all the passengers and crew were safely 
landed with the boats. 

The Welin system of traversing boats from one side to another 
seeks to provide a way out of the difficulty of inboard stowage. 

The outboard boats are provided with folding chocks, the 
inboard boats having fixed chocks of a simple construction, which 
are also hinged. A trolley running on rails, operated by means 
of an endless wire, allows a free travel from one side of the ship 
to the other, and being self-locking, obviates any danger of the 
boat taking charge. The trolley itself is provided with two 
_ temporary lifting chocks, the arms of which are extended in such 
a way as to form levers, and by simply heaving on a small set of 
purchase blocks, these levers are brought together, lifting the boat 
(and- holding it temporarily steady) sufficiently to clear the keel 
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Fra. 226.—Stowage of pontoon lifeboats with collapsible bulwarks on the 
‘Martin ”’ patent boat transporter. 


Fic. 227.—Turnbull’s patent boat transporter. 
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over the other chocks in their hinged down position. The boat 
may, therefore, be moved without hindrance from one side of 
the ship to the other. The traversing standard is designed to 
give greater power or greater speed according to circumstances. 

The same system may satisfactorily be modified to deal with 
two boats, and a single-acting davit thereby installed instead of a 
double-acting, if desirable. 

The various systems have much to commend them to the 
favourable consideration of the shipowner, but the problem of 
boat transportation, when the vessel is heavily listed, is one of 
considerable difficulty, more than the non-seafaring man antici- 
pates, and the success of any installation depends upon its 


t) SLYP 
' 
CHOCKS FITTED|| AT 4 LENGTH a 
api 
OF BOAT FROM || STEM AND STERNPO ; PY 
a 
2a () 
=e eae (\ 
SS. OUTBOARD} I ia it 
| | le a HH LASH/ING 
| = i l 
a Cae : eee =! { EVE PLATE 


Fig, 228. Fia. 229. | 
Method of fitting double stowing chocks. (Inboard and outboard.) 


simplicity, speed, and a trained crew ‘for manipulation. It 
remains to be seen in the future days of ship construction, whether 
the stowage arrangements can be improved, for there is abundant 
scope for the exercise of ability and ingenuity. 

The position of the supporting chocks is at the quarter lengths 
of boat from stem and sternpost. This standard practice enables 
the boatbuilder to fit pad pieces on the wooden boats, or doubling 
plates on the steel boats, in way of the chocks. The pad pieces 
protect the boat and simplify the construction of the chock. 

It is a matter of opinion as to the desirability of having double 
or single chocks fitted at each end of the boat. It largely depends 
on the type of davit fitted. There is no doubt that the double 
chock-(Fig. 228) gives better support to the boat, especially in 
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view of the fact that the boats are well griped down to the 
deck on the unsupported side, where the single chock (Fig. 230) 
at each end is fitted. On the other hand, every facility should 
be given to allow the boats to swing out quickly at an emergency, 
and it is possible where the outward chock is dispensed with, 
for the boat to be pushed outboard without being actually lifted 
by the falls. It is considered preferable, in any case, whether 
inboard, or outboard and inboard chocks are fitted, that they 
should each be made to slide and hinge down, with the upper 
portion low enough to be below the top of the fixed deck chock, 
to prevent damage from the keel of the boat, as shown in 
elevation in Figs. 229 and 231. 

It is necessary when fitting the inboard and outboard chocks 
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Fia. 230. Fie. 231. 
Method of fitting single stowingjchocks. Inboard.) 


to arrange for the fixed base to have a step immediately in way 
of the keel, as shown in Fig. 228, to permit of the boat being 
quickly swung out in the davits without the necessity of using 
the falls to lift the boat. 

A sliding chock is sometimes fitted as shown in Fig. 231 a, the 
slidmg portion being dovetailed into the fixed chock. The 
scheme. however, is not recommended, as the weather tends to 
swell the material and prevent easy manipulation. 

Messrs. Welin Davit and Engineering Co. have several patent 
stowage chocks. Two types are illustrated, the one in Fig. 232 
consists of an inner and an outer chock. The outer chocks are 
hinged clear of the boat before launching by the aid of a releasing 
rod and a geared wheel. By unscrewing the wheel and lifting 
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it clear of the bracket attached to the inboard chock, the outer 
chock is pushed clear of the boat’s keel. Patent gripes are so 
fitted that when the inboard slips are relieved the outboard gripes 
become disconnected at the same time. 

It is necessary that all gripes should be fitted with slips and 
hemp lashing, so that if difficulty is found with the slips the 
lashing can be cut asunder and the boat released. 

The second type of patent stowing chock is shown in detail 
in Fig. 288. The purpose of this design is to permit of the boats 
being stowed in a position to allow them to be partly outboard, 
ready for an emergency. An extreme inboard position is 
provided by the upper portion of the chock sliding inboard, 
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Fia. 232.—The “ Welin” patent stowing chocks and gripes. 


being secured to a deck plate by a clamp screw. The various 
details shown in the sketch are as follows :-— 
A. Bracket attached to sliding chock to which the tumbler 
or keel rest is hinged. 
B. The clamping deck plates for securing sliding chock in 
position. 
C. The clamping screw or eye-bolt for securing sliding chock 
to deck plates. 
D. The clamping tail piece attached to sliding chock. 
E. Tension rod connected to tumbler for relieving the keel 
of boat. 
F and G. Staple and pin to secure tension rod in position. 
_H. Stopper plate limiting the sliding chock in its outboard 
position. 
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BOAT STOWAGE, ETC. 413 


K. Guide bars. 

L. Hand grips. 

M. Kye for taking boat’s gripes. 

N. Securing bolt for tumbler. 

O. Tumbler or keel rest. 

P. Securing bolts for bracket A. 

R. Countersunk bolts for tailpiece. 

X and Y. Sliding chock. 

Z. Fixed base. 

The position of the stowage chocks in relation to the davits 
should be such that the heads of the latter plumb the lifting hooks — 
in the boat. It is not an uncommon occurrence, in order to keep 
a wide passage between the lifeboats and machinery casings, 
to find the lifeboats stowed outboard of a vertical line from the 
davit head, with the consequence that when the boats are lifted 
after great difficulty, they swing inboard and are likely to injure 
persons in the vicinity. Satisfactory boat stowage should be 
arranged in the first place and the passage ways made to suit. 

There is a tendency with the shipbuilder of the ordinary 
cargo vessel to limit the overhang of the ordinary radial davits 
in order to save material, which results in the rubbers of the boat 
coming into contact with the davit. Care must be exercised 
in planning the position of the davit head and heel in relation to 
the lifting hook, so that the weight of the boat, when the vessel 
is upright, practically enables it to swing out easily mto the 
outboard position. The falls from the davit head to the lifting 
hook should be in a vertical line throughout the operation, 
otherwise it needs extra power to push the boat out, which means 
that you practically have to lift the boat in the falls to permit of 
clearing the davits. A little preliminary care exercised in the 
drawing office with a paper plan model of the boat, will save a 
great deal of inconvenience and money to the shipbuilder. 

When the vessel is upright there should be twelve inches 
clearance between the boat and the ship’s side at the light water- 
line when the boat is lowered overboard, 

The ordinary cargo vessel of say 5500 to 6000 tons gross 
tonnage, carrying a crew of about sixty, usually has a boat deck 
extending out from the machinery casing to the ship’s side, and 
situated thereon are one or two open lifeboats of Class I. on each 
side. On the navigating bridge the two small Class III. boats are 
stowed under davits. When designing the boat arrangement, 
the platforms or boat deck should always be of sufficient length to 
permit members of the crew passing round the boat to make any 
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adjustment to the davits, falls, or gripes, and thus obviate the 
-necessity of climbing over the boats. 

One of the most important factors which governs the successful 
operation of launching a boat, is the efficiency of the lifting and 
lowering gear. The practice of simply taking a turn round the 
davit with the fall when the boat is being lowered into the water, 
in order to check the speed, is often responsible for accident. 
_ There should be a combined bollard and sheave at the heel of the 
davit as shown in Fig. 241, or a snatch block fitted as shown in 
_ Fig. 239. In each case the falls can be taken across the deck, 
which allows a number of men to speedily lift and easily control 
the boat and davits. 

Additional blocks or fairleads can be fitted to the deck, which 
will enable a lead to be taken to the winches, and facilities thus 
provided for hauling up the boats on deck with the least amount 
of effort. 

The question of getting the boats back speedily on board to 
their stowing positions is not of paramount importance, but it is 
an item which the chief officer is more than interested in, when 
boat drills are of such frequent occurrence. 

The relative value of the single wire purchase system compared 
with the multiple purchase is a much debated question. 

With a single wire rope the power required for manipulation 
is much greater. The clutches, brake gear, and the whole con- 
struction of the mechanism associated with the control gear must 
be of heavy scantling, compared with the gear that is associated 
with a double or treble purchase system. 

Care should always be exercised when using new manilla 
falls, to stretch them well before they are rove through the blocks, 
afterwards taking the turns out and making the necessary 
adjustment at the becket to ensure smooth working. 

The sizes of falls and blocks have been left to the opinion of 
the individual shipbuilder, in the absence of any particulars 
issued to guide him in this important provision. The writer 
has a personal antipathy to wooden blocks. This opinion 
may not be shared by others, but these fittings are often 
of very doubtful design and inferior quality, are very rarely 
tested, and quickly deteriorate. The cheeks have often been 
scored and even forced apart during the operation of lowering 
the loaded boat for the first time, because the size and type were 
unsuitable for the purpose. You must have weight in the blocks 
to assist the falls, and this particularly applies to the non-toppling 
designs. The most successful and useful design of blocks is 
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considered by many men with sea-going experience to be of 
malleable cast or wrought iron. 

Where more than one boat is served by one set of davits it is 
most essential that special provision should be made to prevent 
the lower blocks from “ toppling,” and the cables from becoming 
twisted, or what is termed “cable-laid.” These difficulties 
cannot be avoided with the ordinary wood block when the falls 
are recovered quickly. ‘To obviate the drawbacks associated with 
the ordinary block many devices have been patented and placed 
on the market. 

The Bulman Patent Boat Block Syndicate of Great Eastern 


Fic. 234.—The “ Bulman,’, patent boat block. 


Street, London, have designed a special apparatus termed the 
“ Bulman ” Patent Lifeboat Lowering Gear, which consists of 
blocks made with the shell or frame extended vertically upwards 
and formed with a slot or opening extending right across the block 
above the sheaves. This opening is adapted to receive an end 
of a bar or rod, preferably rectangular in shape, and which 
extends across between the two lower blocks attached to the 
falls, and is thus adapted to prevent the blocks turning over 
(toppling), or the falls from twisting (cable-laid). 

- In order that the spar or strongback can be easily detached, 
if found necessary, a patent tumbler arrangement on top of the 
block is fitted, which holds the spar securely in position, and at 
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the same time can be speedily detached by lifting the 
tumbler. 

An illustration of the apparatus is given in Fig. 234. 

Several non-toppling blocks are now available for purchase, 
but very few justify their description, for practically all of them 
are dependent upon guide plates in some form or another, which 
do not in any way nullify or remove the inherent tendency of the 
block to topple, but only prevent it from so toppling by guiding 
the falls at the expense of a certain amount of chafing. An 
illustration of the Welin Patent Non-Toppling Block is given in 
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Fig. 235. Fig. 236. 
Methods of reeving falls in blocks. 


diagrammatic form in Fig. 235. The principle is very simple, the 
only unusual feature being that the centre sheave of the bottom 
block is raised, and the blocks are rove in such a way that the 
fastest running part passes first over the raised sheave, so that 
the hauling, being always transmitted through this sheave, the 
bottom block is kept in an upright condition. 

Special care must be exercised by the shipbuilder when reeving 
this patent block, and instructions are issued by the Welin Davit 
and Engineering Co. for the guidance of shipbuilders. Reference 
should be made to Hig. 285, and from the position of standing 
on deck and looking outboard at the side of the block opposite 
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to the becket, the fall must always be rove from the inboard tread 
of the bottom sheave over the outboard tread of the top sheave. 
This will prevent twisting and chafing. Although contrary to 
accepted practice, these instructions are the outcome of experi- 
ments made by the firm, and the falls, with their particular 
blocks, must be rove as shown ; unless the quickest running part 
passes round the raised centre sheave of the bottom block, the 
efficiency of the whole gear will be entirely destroyed. = 
Another method of reeving manila falls through a treble 
purchase block is shown in Fig. 236. 
It is of interest in connection with this portion of the subject, 
to read from their report the recommendations of the Depart- 
mental Committee on Boats and Davits in 1913, in the case where 
more than two boats are served by one set of davits :— 
““(a) A gear must be fitted of sufficient power to turn the boat 
“ out against a considerable list. 
$ ““(b) There must be positive control in all positions. 

~  “(e) Wire falls should be used, and we recommend either a 
';, single or gun tackle purchase. , 
= “(d) The falls should be led to drums fitted with a powerful 
oi and reliable hand brake for controlling the lowering of the 
e<** boat. 
«' “(e) The winding gear must be so designed that it is possible 
“3/‘ to adjust the trim of the boat, in order that if the vessel is down 
2 by the head or the stern, the boat may be lowered into the 
io‘ water on an even keel. This should apply to all cases in 
6.‘ which the winding gear is used. 

“(f) For hoisting the boat and recovering the falls rapidly, 
“there should be a quick-return geared hand-winch to which 
“some system of power might, with advantage, be fitted as an 
“ auxiliary. 

“(g) If the tackles consist of more than a single part, some 
“ approved type of non-toppling blocks should be fitted to prevent 
“the falls from fouling when they are recovered. When the 
“tackles consist of several parts, there is a serious risk that the 
“lower blocks will capsize. Several types of blocks have been 
“designed which overcome this difficulty with varying success. 
“The simplest arrangement which we have seen is that of 
“ weighting the lower blocks below the sheaves and carrying the 
“cheeks of the lower blocks above the top of the sheaves to 
“prevent toppling, and fitting a span between the blocks with a 
“weight in the centre to prevent the falls cable-laying. We 
“think that this arrangement should prove quite satisfactory 
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“ with a gun-tackle purchase. It is probable that other types of 
“blocks exist, or will be devised, which will overcome this 
“ difficulty. We refrain, therefore, from recommending any 
“ particular type, but suggest that in cases where more than two 
“ boats are served by one set of davits, the Board of Trade should 
“‘ satisfy themselves that reliable non-toppling blocks are fitted.” 

Special precautions should always be taken to stow the falls 
in such a way that they are ready for use, immediately the 
necessity arises. To simply dump them down into the boat or 
let them lie about the deck is to court disaster. 

A number of passenger vessels are fitted with special barrels 
or tubs, into which the falls are coiled, but the general opinion is 
that the most serviceable and effective fitting is the reel. 

The majority of up-to-date passenger or emigrant vessels 
are fitted with emergency lighting apparatus, to enable the boat 
and promenade decks to be well lighted in case of accident to 
the ship’s dynamos. Over each lowering station should be fitted 
a cluster of lights to facilitate the operation of launching the 
boats and embarking the passengers. The lighting system may 
be rendered inoperative by accident; suitable hand lanterns 
should be stowed in convenient positions as a means of guiding 
passengers to the boat stations. 

Complaint is sometimes received from ships’ officers of the 
unreliability of tarred manila for use as davit falls; instances 
have occurred when the boat has dropped at one end without 
the slightest warning being given by the appearance of the 
manila rope. The cause for the defect may have been in the 
method of treating the rope, but there is, nevertheless, a very big 
variation in the quality and price of manila rope falls, and it is a 
question for consideration whether it would not be advisable to 
enforce a limiting standard. Further reference is made to this 
subject in Part X., Section B. 

During the recent submarine menace each boat was supplied 
with two painters, one being fitted with a strop and toggle, and 
the end led forward and kept belayed to a cleat or other suitable 
fitting fixed on the deck or bulwark. The purpose of this pro- 
vision was to enable the boat to be lowered into the water when 
the vessel was on the move, and permit the boatmen disengaging 
the lower blocks attached to the falls from the hooks in the © 
lifeboat. 

This provision is of special importance where the boats are 
stowed on the poop, the painters secured to the vessel prevent 
them coming into contact with the propellers. 
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It is sometimes necessary to stow the lifeboats at such a 
height as will enable them to swing clear of a fixed bulwark, in 
which case a simple chock and standard made up from plates and 

angles, as illustrated in Fig. 242, is a useful and serviceable 
fitting. The photograph incidentally shows Turnbull’s Patent 
Davit Turning-out Gear fitted to a socket-davit. 

The same measure of safety should be given to the crews of 
cargo vessels as in passenger ships. Insufficient care and atten- 
tion are often displayed in treating all the considerations-con- 
nected with the life-saving appliances of an ordinary cargo vessel. 
The davits and boats are installed at a very late period during - 
the construction of the ship, the davits rigged and the details of 
equipment supplied at the last moment—often when the vessel. 
is loading her cargo—giving inadequate opportunity for the 
surveyor to have all the boats swung out in the davits and lowered 
into the water. 

The question of suitably providing stowage for the lifeboat of 
some of the small Home Trade vessels which cannot be equipped 
with davits, is often overlooked and inadequately dealt with. 
Vessels which proceed outside the smooth water limits occasion- 
ally run into heavy weather, e.g. the passage between the Clyde 
ports and Belfast is very difficult at times for a large vessel to 
safely negotiate. Lffective arrangements should, therefore, be 
made for the launching of the lifeboat. 

A typical arrangement is shown in Fig. 937, where portable 
stowing chocks are fitted to a cross-piece and attached to 
stanchions. The cross-piece takes the weight of the boat off the 
hatches. The derrick is stowed at a height that will enable 
the boat to be launched without the necessity to top the former. 
Suitable guy ropes and cleats are fitted to control the operation 
of launching. A wire bridle with shackles and hook are kept 
in the boat and attached to the lifting-gear on the derrick. 

A modification of this arrangement can be made to suit the 
requirements of most of these small vessels, and where a derrick 
is not available, the lifting-gear can be operated by the provision 
of a berthon and tackle from the rigging. The main consideration 
is to be able to launch the boat on either side of the vessel without 
much effort to lift it from the stowage chocks and over the 
bulwark. To simply stow the boat on the hatches, lash it down 
to ring bolts, and rely on man-power to push it overboard, is 
considered inadequate and dangerous. 

An important portion of the life-saving equipment of all 
ocean-going passenger vessels, is the provision of suitable rope 
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ladders, stowed in convenient positions around the boat stations, 
securely fixed to the bulwark or ship’s side and coiled up in such a | 
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Fic. 237.—General arrangement of boat stowage for a small coasting steamer. \ 


manner that they can be quickly and easily let down to the water- 
line. This provision is of particular importance where rafts and 
buoyant apparatus are carried on board. 
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It has been suggested that it would be an advantage in large 
passenger steamers to stow the boats on two decks, but it is 
considered that great difficulty would result in the confusion of 
orders given to the boats’ crews, and there would be great risk 
of the upper boats being launched before the lower ones were 
clear of the ship’s side. 


SECTION B.—ROUND BAR RADIAL DAVITS - 


A NUMBER of articles have been written from time to time in 
marine magazines as to the relative value of ordinary radial 
davits compared with the mechanical davit, crane, or other 
patent launching apparatus. In the majority of cases one cannot 
fail to discover that these descriptions have been more or less 
inspired by the particular persons financially interested in the 
special devices designed to operate the launching of ships’ boats. 
Each patentee claims to have solved all the difficulties associated 
with this much-debated subject. 

There are sources of weakness and disadvantage associated 
with almost every design of launching apparatus, but each type 
possesses some distinctive feature which appeals to the individual 
and finds favour with the shipbuilder and shipowner. No 
particular standard gear is recognised by the Board of Trade, 
and provided the proposed apparatus fulfils all the requirements 
of the regulations and successfully stands the prescribed. tests, 
the Board of Trade give every assistance for that device to be 
fitted on a vessel as a part of the statutory equipment. 

To absolutely condemn the principle of the ordinary round 
bar radial davit is not justified by general experience. There 
are certain well known limitations to this type of davit, especially 
when operating the large number of boats now carried on passenger 
and emigrant ships. Many patent devices have been designed 
to minimise the drawbacks associated with the ordinary davit, 
but owing to the ease with which the latter can be manufactured 
by the shipbuilder on his own premises, and the relative advantage 
in cost of production as compared with patent apparatus, together 
with the seamen’s long association with the manipulation of this 
type of davit, it is suggested that it will take some lengthy period 
before they will be completely replaced on ocean-going cargo 
steamships. 

One of the difficulties which is always associated with 
the operation of launching the boats overboard, is that during the 
process of lowering, the boat is free to swing transversely with the 
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risk of coming violently into contact with the ship’s side. Many 
devices have been suggested on various occasions to lessen the 
danger to the occupants of the boat. The fitting of ropes or 
jackstays to the ship’s side for guiding the boats to the water- 
level, is considered objectionable and dangerous, especially 
when the vessel is rolling heavily, as there would be the serious 
possibility of swamping the boat. 

Tn any case, there must be adequate provision made for keeping 
the boats close to the ship’s side from the time the lowering 
operation is commenced until the boat reaches the deck or position 
from which the passengers are embarked. . 

It is advisable to arrange for the passengers to be embarked 
on the lowest open deck. The boat deck should only be available 
for the crew who are operating the launching apparatus. The 
rush of passengers into the boats and interfering with the gear, 
has been responsible for accidents which have often been attri- 
buted to the inefficiency of the crew and the bad condition of 
boats and launching gear. - 

Freedom for operation is an absolute necessity in case of panic 
and disaster. 

General Rule 13 of the Rules for Life-saving Appliances of 
1914 stipulates requirements which must be carried out in equip- 
ping vessels with apparatus for launching ships’ boats. They are 
as follows :— 


Appliances for lowering Boats. 


“(1) The davits shall be of approved form and fitted on one 
“or more of the decks in such positions that the boats can be 
“ efficiently lowered from them, and shall be so spaced and placed 
“that the boats can be swung out with facility. Davits shall 
“not be fitted in the bows of a ship, but they may be fitted in 
“any other position in the ship, provided that the boats are not 
“brought into dangerous proximity to a propeller at the time of 
“ launching. 

“(2) The davits, falls, blocks, and all other gear required 
‘for lowering the boats, shall be of sufficient strength to the 
‘satisfaction of the Board of Trade, and in the case of foreign- 
“going passenger steamers launched on or after the lst March, 
“1918, they shall be such that the boats can be lowered safely 
“ with the full complement of persons and equipment, the ship 
“being assumed to have a list of 15 degrees. 

““(3) In the case of foreign-going passenger steamers launched 
“on or after the lst July, 1914, the davits shall be fitted with a 
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Fia 238,-—General arrangement of boat stowage for a 24-ft. Class Ia lifeboat. 
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“ gear of sufficient power to ensure that the boat can be turned 
“out against the maximum list under which the lowering of the 
“* boats is possible on the vessel on which they are fitted. 

“(4) The boat’s falls shall be lorig enough to lower the boat 
“into the water with safety when the vessel is light. Life-lines 
“shall be fitted to the davit spans, and shall be long enough to 
“reach the water when the vessel is light. Hooks shall not be 
“attached to the lower tackle blocks. 

** (5) Means shall be provided for speedily, but not necessarily 
“simultaneously or automatically, detaching the boats from the 
“falls ; the boats placed under davits shall be attached to the 
“falls and kept ready for service; the points of attachment 
“ of the boats to the falls shall be sufficiently away from the ends 
“of the boats to ensure their being easily swung clear of the 
“ davits; the boats’ chocks shall be of such construction and 
“* arrangement as shall be satisfactory to the Board of Trade. 

““(6) Where more boats than one are served by the same set 
“of davits, there shall be provided an approved appliance for 
“* lowering the boats in turn and rapidly, and arrangements shall 
“be made to prevent the falls fouling when they are recovered. 

““(7) The Board of Trade may accept in lieu of davits or sets 
“of davits any other appliance, appliances, or arrangements, 
“which appear to them at least as effective as davits for placing 
“ the boats in the water.” 


For the ordinary radial davits to be effective and serve the 
purpose for which they are intended, they must be fitted on the 
vessel with care and forethought as to the actual requirements. 
The davits should be placed at such a distance apart as will allow 
the boat to swing out smoothly and easily, with the falls always 
hanging plumb. 

The relative positions of the head of the davit and the collars 
or deck sockets can be easily fixed in the drawing office with 
the aid of paper moulds. It frequently occurs when inspecting 
the life-saving appliances of a new ship to find that the boat has 
to be lifted at certain positions when swinging out the davits, 
in addition to being pushed out, in order to reach the outboard 
position. A little preparatory work in the office would have 
obviated the difficulty. 

A typical boat stowagearrangement isgivenin Figs. 238 and 240. 
The length of the boat is 24 ft., the distance between the davit 
centres is 21 ft., and that between the davit heads is 18 ft. 9 in. 
The position of the lifting hooks would therefore be 2 ft. 74 in. 
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from the intersection of the outside of the planking with the 
stem, sternpost, or after edge of transom, as the case may be. 
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A common practice is to weld a thumb cleat on the davit to 
take the lead of the fall from the upper block and allow the boat to 
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swing clear of the falls when launching outboard. It is generally 
considered that this fitting is dangerous and should be condemned. 

The boat cannot be raised from the chocks with the fall 
running over the cleat, consequently when the former is lifted 
clear it becomes necessary to temporarily lash the falls between 
the two blocks, to allow the lead to be replaced over the thumb 
cleat and carried down to the belaying cleat, bollard, or snatch 
block. . 

The clump block fitted at the throat of the davit acting in 
conjunction with a snatch block at the heel, or a combined 
bollard and sheave as illustrated in Figs. 240 and 241, is a more 
serviceable and satisfactory arrangement. 

Single wire guy ropes are usually fitted to the davits on cargo 
vessels, but the practice is not recommended and should be 
replaced by gun-tackle purchases, as being a more reliable 
method of controlling the davits when launching the boats into 
the outboard position. 

At least four life-lines should be seized to the span between 
the heads of the davits on all passenger vessels; the length of 
the lines must be sufficient to reach the light water-line. 

It is very essential that particular care be taken to have the 
hole in the head of the davit, which takes the swivel bolt of the 
upper block, in a true vertical plane. The operation is usually 
undertaken when the davit is being forged on the slab in the 
shipyard. The slightest amount out of the vertical will cause 
friction and prevent the boat swinging out easily. 

. The securing nut to the swivel bolt must be recessed, as shown 
in Fig. 239, to enable a proper bearing being taken on the davit 
and not on the spectacle which is connected to the spar and guy 
ropes. Attention should always be given to these fittings to see 
that they work smoothly and do not jamb. 

The socket-davit has long been considered out of date and 
inefficient. Yet its use is often permitted, and the combination 
fitted as a part of the statutory equipment of our merchant 
vessels. 

There is one serious limitation to the radial davit, under the 
present requirements of the Rules for Life-saving Appliances. 
It is unable to launch a boat over the ship’s side against a list, 
unless it is operated with a mechanical turning out or sluing gear. 

The British regulations do not insiston a mechanically-operated 
davit being fitted to the ordinary cargo vessel, because sufficient 
seating accommodation is provided in the boats, on either side of 
the vessel, for the total number of persons on board. 
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In a foreign-going passenger vessel, 7.e. a vessel carrying more 
{ than twelve passengers, the davits must be designed to allow the . 
boats to be launched under the condition when the vessel is 
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Fig. 240.—Round bar radial davits for a 28-ft. Class La lifeboat. 


assumed to have a list of 15 degrees, the boat being loaded with 
the full number of persons and details of equipment. 
Lllustrations of a mechanical apparatus designed for operating 
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ordinary radial davits against a heavy list, are given in Figs. 
227 and 241. The latter shows the details of the worm 
and screw gear attached to the davit at the deck level. This 
mechanism is the invention of Mr. George Turnbull, M.I.N.A., 
of the firm of Messrs. Alfred Holt & Co., Ltd., and has been fitted 
to quite a number of passenger vessels now in service. ‘The same 
type of gear can be fitted to socket-davits, where the boat is 
launched over stanchions and fixed guard rails at the ship’s side. 
Such an arrangement is illustrated in Fig. 242. 


Fie. 241.—Turnbull’s patent davit turning-out gear. 


Several other gears have been approved by the Board of 
Trade and adopted by a number of shipowners. 

The Pett’s Patent Davit Turning-out Gear is controlled by the 
Quixo Davit Co. of London, and is very similar in principle to 
the Turnbull patent. The Peninsular and Oriental Steam 
Navigation Company has recently installed one of their latest 
passenger vessels with the Quixo Davit Co.’s apparatus. 

The Welin Davit and Engineering Co. have patented an 
arrangement which is operated by a wire rope control, called the 
“planet system,” and is designed expressly for manipulating 
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ordinary round bar davits and turning them outboard against 
a vessel’s list. 

It is false economy to nip down the overhang of the davit ~ 
to the lowest limits in order to save weight of material and cheaper 
production. When. the boat is launched overboard there must 
be at least 12 inches clearance at the light water-line, between 


Fic. 242.—Turnbull’s patent davit turning-out gear. 


the boat and the ship’s side, the vessel being in an upright 
position. The height of the head of the davit above the-upper 
support of the boat deck, should be such that when the lifeboat 
is stowed in the chocks, there will be a distance of at least three 
blocks between the lower and upper fall blocks. This distance 
should allow the boat to be raised clear of the chocks, in case it 
becomes impossible to hinge the latter down. 
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Particular attention must be given to the method of securing 
the collars and heel sockets, sufficient riveting being arranged 
to intain an efficient connection to the hull of the vessel, 
especially. in view of the stress exerted on the davit when the 
vessel is rolling heavily in a seaway. 


“TABLE XXX. 
APPROXIMATE WEIGHT AND STRENGTH OF STANDARD Quarry Manta Ropr.* 
Approx. length Approx. weight pave 
Diam.| Diam. | Cir. cir, | nT Ib, > | and length of coil Hore Ry 
Ins. mm. Ins. mm. AS. a) ee ee ese 
Kt. | In. Lbs. Ft. pe 
Ps 4°8 x 12-7 60 — 35 2100 550 
4 6:3 2 19 55 — 50 2750 620 
as 8 1 25°4 4] — 55 2250 1,000 
3 10 1} 28°5 27 — 60 1620 1,275 
ie 11 1} 32 18 — 70 1260 1,875 
$ 12-7 14 38 13 4 90 1200 | 2,400 
ts 14 1} 44-4 9 a 125 1200 | 3,300 
g 16 2 50°8 7 6 160 1200 4,000 
- | 19 24 57 6 1 198 1200 4,700 
42 | 20°6 24 63°5 5 1 234. 1200 5,600 
s 22 23 70 4 5 270 1200 6,500 
l 25°4 3 76 3 8 324 1200 7,500 
lf, | 27 3} 82°5 3 2 378 1200 8,900 
14 |. 28°5 34 88:9 2 9 432 1200 10,500 
1} 31-7 33 95 2 5 504 1200 12,500 
13, | 33 4 101°6 2 1 576 1200 14,000 
1g | 35 4} 108 1 10 648 | 1200 15,400 
14 | 38 43 114 1 8 720 | 1200 17,000 
1% | 39°6 43 120°6 1 6 810 1200 18,400 
13s 41 5 127 1 4 900 | 1200 20,000 
12 44 54 140 1 1 1080 | 1200 25,000 
2 50°8 6 152 — 11 1296 1200 30,000 
2% 54 64 165 — 94 1512 1200 33,000 
2} 57 7 178 — 8 1764 | 1200 37,000 
24 63°5 14 190°5 — fh 2016 | 1200 | 43,000 
23 | 66°7 8 203 — 6} 2304 1200 50,000 
2% 73 84 216 — 54 2590 1200 56,000 
3 76 9 228°6 — 5} 2915 , 1200 62,000 
3% 1 94 241 — 44 | 3240 | 1200 68,000 
3} 82°5 10 254 — 4 3600 = 1200 75,000 


The weight and strength of manila rope per table, is approximate and may 
vary slightly either way. Manila and sisal ‘standard rope will weigh about 
alike. In the lower grades of manila and sisal there are greater variations in 
weight and strength, according to quality. Four (4) strand rope weighs from 
5 per cent. to 7 per cent. heavier than three (3) strand plain laid rope. Manila 
rope runs approximately 25 per cent. stronger than sisal. 


* Supplied by the Waterbury Company, New York. 
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The emergency lifeboats are carried outboard and near the 
bridge, during the whole of the voyage at sea, and maintained in 
a position of security by fitting pudding fenders attached to the 
davits (See Figs. 238 and 240), the boat being hauled close in to 
the fenders by canvas griping bands. Ordinary rope lashings 
are not recommended in place of the griping bands, as the continual 
rolling of the ship produces too much friction between the rope 
and boat planking, with detrimental effect to the latter. 

In arranging the size and pattern of blocks, due regard should 
be paid to the standard of strength, or factor of safety, recognised 
by the Board of Trade in connection with details of davit 
equipment. 

It is anticipated that regulations will soon be in operation 
whereby detailed information will become available for the use 
- of the shipbuilder to fix the sizes of the blocks and associated 
fittings. 

The writer has often heard complaints from ships’ officers 
as to the unreliability of tarred hemp for davit falls. The action 
of the weather is often responsible for the sudden collapse of the 
falls without giving previous warning or any visible indication 
of weakness. 

The working load of manila rope is usually about one-fifth 
of the breaking stress. All blocks should be fitted with patent 
roller sheaves. Manila is stronger than tarred hemp. Ordinary 
hemp rope, unless it is tarred, quickly deteriorates when exposed 
to the weather; the effect of tarring, however, reduces its 
strength. 

Manila hemp is obtained from a species of wild plantain be- 
longing to the banana family, and grows in the Philippine Islands. 
The fibre is silky and lustrous in appearance and very tenacious, 
but light in weight. The strength and weight of manila rope is 
shown in Table XXX. 

The usual practice is to fit wooden blocks when serving 
manila falls, and iron blocks for wire rope. General experience 
has proved it an advantage to have iron non-toppling blocks 
instead of blocks made of wood, for the weight of the former 
assists the block in preventing it from turning over when recover- 
ing the falls. 

Special patent roller sheaves are very necessary, and it is an 
added advantage to bush the sheave pins to prevent friction. 

The becket is secured to the breech-end of the block, the 
purpose-of which is to link up with the shackle and thimble 
attached to the standing part of the tackle. When the upper 
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block is fitted with treble sheaves. and the lower block with 
double sheaves, then the becket is fitted on the lower block, but 
when the upper and lower blocks are fitted with the same number 

of sheaves, then the becket is fitted on the upper block. 


TABLE XXXI. 
FIBRE-CLAD WIRE Hoistina Rops, CructBLE Cast STEEL. 


Composed of five strands and a hemp centre. Nineteen wires to the strand 


Diameter | gitmoter | chbnmicr- | ireaking | ‘working |,Mlinimum | Approx. 
before — | garter in ees ater, | foadin | Josd in 1" or sheave | per foot 
serving. |" ‘marline. | marline. | 2000 lbs. | 2000 lbs. in feet. in Ibs. 
} 4 14 2-2 0°44 4 ‘21 
ce 2 13 31 0°62 z 26 
3 Sosa 2 4°8 0-96 1 ‘36 
a. 43 2} 6°5 1:30 1} “40 
4 3 23 8-4 1°68 14 “49 
a Se eae 10-0 2-00 13 60 
i 1 3h 12°5 2°50 2h ‘80 
3 1} 34 17°5 3°50 3 Li 
z 1} 3 23 4°60 3h 1-29 
1 13 445, 30 6-00 4 1:66 
1k rp 43 38 7-60 4} 2-07 
1} 13 5h 47 | Ord 5 2-52 
13 Leese ok 56 11°6 5h 3:06 
14 it | eine 64 Vy aes 53 3°60 
13 2 | 64 72 | 144 6} 4:19 
13 ae 85 17-0 74 4°88 
| 


Before reeving the falls they should be carefully stretched ; 
and after reeving, the shackle attached to the becket should 
be disconnected and the turns taken out of the falls before 
replacing. 

The Board of Trade have issued instructions to the effect, 
that in order to provide for speedily detaching the falls by hand 
when the boat is waterborne, all lower fall blocks are to be fitted 
with a suitable ring or long link for attachment to the sling 
hooks fitted in the boat, unless some approved form of disen- 
gaging gear is adopted. The eye on the block and the ring or 
link are to be such as to provide a factor of safety of at least 
four, with a dead working load equivalent to the total weight of 
boat, equipment, and full complement of persons. 

The following extract has been supplied by the Waterbury 
Company of New York, Chicago, ete. 
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Notes on Use and Care of Rope. 


Deterioration in rope is both mechanical and chemical : first, 
due to surface wear or from friction between fibres; secondly, 
from exposure to weather and acids. Surface wear on ropes 
likewise follows where worked through blocks or where sheave 
holes are too small for easy clearance or where blocks become 
fouled, causing improper alignment, the result of which is chafing 
of the rope. 

Ropes’ swell to some. extent after bemg wet. Blocks with 
large enough sheave grooves should be used to take care of swell. 
Unlike metal and other similar substances, fibre rope has not a 
_ permanent elastic limit in which it may be worked indefinitely 
without injury. Owing to the tendency of the fibres to slip one 
upon another, the rope gradually loses its cohesion under the 
repetition of very moderate tension, and may be seriously weakened 
by constantly working. If fibre rope is subjected to a sudden 
stress or even to a stress approaching that of breaking, its 
strength is permanently reduced, and it may be expected to give 
way under a very moderate pull. Hence it is advisable to allow 
for liberal factors of safety, both as to working and breaking 
strains. 

Internal friction between the fibres increases to some extent 
when the rope is worked over a sheave. This ultimately has a 
tendency to break up the fibres, which also suffer a loss of vitality 
through heat caused by friction. The smaller the diameter of 
sheave in this connection the greater the friction. The use of 
sheaves of the largest diameter permissible is advisable, likewise 
rope, as the ultimate results will justify. 

All rope should be kept clean and free from sand, mud, or other 
matter containing grit. Chemical deterioration from rotting, or 
termed by some “dry rot,” generally increases through rope 
becoming water-logged and not given an opportunity to dry 
out in the open air. Allow the rope to dry naturally. Do not 
cover or prevent drainage as it retards the drying out process. 

When dragging rope over the ground it weakens the rope, 
and dirt and grit are picked up which grind in when the rope is 
used again. Unnecessary surface wear often occurs with hoisting 
machinery by contact against iron beams or the edges of pulley 
blocks. In transmission the surface friction rope against the 
sheave also wears it, but the wear is inappreciable as compared 
with that of a poor installation. 

Be careful in storing your rope to prevent contact with 

2 F 
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commercial acids, which have a particularly injurious effect on 
the fibre. 

Always use the largest rope permissible, as the limit of safety on 
small rope is reached quickly. Inspect ropes frequently and 
replace before the limit of safety is reached. Loss of strength 
from heat or rotting is difficult to note except following test of 
fibre. Internal wear can only be judged after careful inspection. 
Large ropes do lose strength through rotting as quickly as the 
small ones. 

Extreme tension occurs frequently in slings bending over 
sharp corners while under load. This breaks the fibres on the 
outer side while the sharp corners cut the ones on the inner side. 
To secure the best service from slings, sharp bends over unyielding 
surfaces must be avoided and the load should be considerably 
less than the tensile strength of the rope. 

Running rope should never be allowed to touch anything but 
the wheels or sheaves upon which it works, neither should the 
rope chafe against the side of grooves of the wheels. Avoid 
vibration and slipping of ropes as far as possible. 

Be careful to have sheaves accurately balanced and in perfect 
alignment, otherwise rope is liable to jerk, chafe, and destroy itself. 

Manila, when dry, contains a small percentage of moisture, 
but will absorb as much as 30 to 40 per cent. in a damp atmosphere. 
Moisture does not tend to promote decay. In hot, dry weather, 
an occasional wetting of the rope will aid it. A freezmg temper- 
ature renders the fibres brittle. 

Four-strand rope will weigh from 5 to 7 per cent. heavier than 
3-strand rope of medium lay. 

Rope is known as right lay or left lay. In left-lay rope all 
turns are reversed from those of the ordinary right-lay rope, 
the yarn being spun to the left. 

Twisting of hoistmg rope may be lessened by soaking rope 
in water, then allowing it to dry out thoroughly. 

A common factor for ie load is 5 to 1 or one-fifth of the 
breaking strain. 

Small sheaves waste power and increase wear on ropes. 

Rope is weakened in a sharp nip of any kind, whether due to 
a splice, a bad lead, a hitch or a bend around a pin or a post, 
due to tension upon the layers of fibre from the inside to outside 
bend, the outer layers beimg subjected to tension, while the 
inner layers are compressed. As a result, the outer layers wear, 
followed by others in succession toward the inside. 
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Waterbury fibre-clad wire rope is being extensively used by 
the United States shipbuilders. It is a wire rope, each strand 
of which is served with the best grade of tarred Russian hemp 
marline. This fibre covering prevents the chafing and wear 
of the wire strands during flexing movements, and after being 
in service a short time this fibre covermg packs into the inter- 
stices of the strands, resulting in a rope having a smooth cylindrical 
surface. It is unaffected with the changes in atmospheric 
conditions, and is therefore well adapted for the purpose of davit — 
falls. Fibre-clad is about one-third the diameter of manila rope 
of the same strength. (See Table XXXI. on p. 482.) 

Galvanised rope should never be used for running rope, as 
the zinc quickly wears off and rust sets in with great rapidity. 
A good preservative is a mixture of crude petroleum and graphite. 

Wear increases with the speed ; it is, therefore, very essential 
that single wire falls should receive constant attention. 

Sheaves should be scored to the diameter of rope and particular 
care taken to see that there is no chafing the sides of the grooves. 


PRACTICAL RULES FOR ROPES, BLOCKS AND TACKLE.* 


1. To find the safe working load of a manila rope of given 
size, square the circumference in inches and divide by 7 for the 
load in tons. 

2. To find the size of a rope for a given working load, multiply 
the load in tons by 7 and take the square root of the product for 
the circumference of the rope in inches. 

3. To find the size of a rope when rove as a tackle to lift a 
given weight, add to the weight one-tenth of its value for every 
sheave to be used in hoisting. This gives the total resistance 
including friction ; divide this by the number of parts at the 
movable block for the maximum tension on the fall. Reeve the 
fall of a size to stand this tension as a safe working load. 

Example.—To lift 10 tons with a three-fold purchase, the fall 
of which, coming from the upper block, is taken through an 
extra sheave on deck for a fair lead. Required: the size of the 
fall. 


Total resistance, including friction, equals 
10+7 x 128=17 tons 
Maximum tension on falls equals 43° = 2°8 tons 
Size of fall, note 2, equals /7 x 2°8 = 4°4 inches. 


* From Knight’s ‘Modern Seamanship.” By permission of Messrs. D. 
Van Nostrand Co., Publishers, New York. 
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4. To find the weight which a given purchase will lift with 
safety, find the safe working load for the rope to be used. Note 
1, multiply this by the number of parts at the movable block. 
This gives the total resistance including friction. Multiply the 
total resistance by 10 and divide by 10 plus the number of 
sheaves used. The result is the weight that may be lifted. 

Exzample.—To find the weight which may be lifted by a fall 
of 43-in. manila rope as a three-fold purchase, the fall of which 
leads from the upper block through an extra leader on deck :— 


; 4°52 
Safe working load ahaa 2°9 tons 


Total resistance, including friction, 6  2°9 = 17:4 tons 


Weight to be lifted we BAA aut = 10°2 tons. 


Tee 17 


The decisions arrived at by the International Convention 
for Safety of Life at Sea, have now been practically embodied in 
all the regulations issued by the Board of Trade. 

The standard weight for each adult person is estimated 
at 165 Ibs., and the strength of davits, boats, and all associated 
equipment is based on this standard in Great Britain. 

The davits fitted to foreign-gomg passenger vessels must be 
of sufficient strength to safely lower the boats into the water, 
fully equipped, and to carry the maximum number of persons 
for which they are allowed. 

The difference between 140 Ibs. the old standard of weight 
per person, and 165 lbs. the present standard, makes a considerable 
difference in the ultimate test load to be placed on a large lifeboat. 

To provide a basis upon which to construct a formula for 
obtaining the size of a radial davit of circular section, without 
the necessity of resorting to intricate calculation, a lifeboat of 
Class Ia, 28 ft. in length, complete with equipment, blocks, falls, 
and carrying 50 persons, is taken as imposing a load of 100 ewts. 
on the davits, or 2 cwts. per person for which the boat measures. 
This is briefly stated as follows :— 


Ww 
N = W 
where W =,Total_load on davits in ewts. ‘ 
N = Maximum number of persons for which the boat 
measures. 
w = Load on davits in ewts. per person carried. 
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Take a lifeboat of Class Ia with the following standard of 
dimensions: 28:0’ X 8:5’ X 3°5’, which gives an actual total 
capacity of 833 cub. ft., with accommodation for 50 persons. 


Then ~ $33 = *12 cwt. per cub. ft. of capacity 


or 100 — = 2 cwts. per person. 
From Table X XVII. the weight of this particular size of boat 
is given as 119 cwts. (say 120 cwts.). 


Then 129 — -14 ewt. per cub. ft. of capacity 
or 120 — 2°4 cwts. per person. 


The formula which enables the shipbuilder to readily ascertain 
the correct diameter of davits of solid round section, and approved 
by the Board of Trade, is as follows :— 


L xX B xX D(H + 48) 
C 
where L = Length of boat, in feet. 

B = Breadth of boat, in feet. 

D = Depth of boat, in feet. 

H = Height of davit, in feet, above upper support. (From 
upper surface of collar to centre of crosshead.) 

S = Span of davit,infeet. (From centre of davit to centre 

of crosshead.) 

C = Constant, to be taken as 86 for iron davits, 104 for 
solid ingot steel davits of from 27 to 32 tons tensile 
strength, and for hollow welded davits of from 26 
to 30 tons tensile strength. 

d = Diameter, in inches, of solid davit. 


The dimensions L X B xX D are those which are ordinarily 
used in obtaining the correct capacity of a boat for appropriating 
the number of persons, as described in Section C of Part II., 
and illustrated in Fig. 23. 

The foregoing rule is only applicable when the weight per 
person does not exceed 2 cwts. 

Boats vary in weight, and the details given in Table XX VII. 
will be of assistance in estimating the total dead load on the davit. 

A modification to the constant C will therefore become 
necessary in the majority of cases, in view of the increased 
standard weight of one person from 140 to 165 lbs., and the 
increase in weight in the majority of boats due to maintaining a 
minimum scheme of scantlings. 
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The difference in weight of steel and wooden boats is now 
practically negligible. 

For the purpose of illustration, let us take four separate cases, 
and apply the formula approved by the Board of Trade for 
securing the correct diameter of the davit. 


(2) Assume that the davits shown in Fig. 239, are of wrought 


iron and fitted on a passenger steamer where the full load has to 
be lowered into the water. 
Formula is— 


i ee Sra 


PS 2eO. b= 5, D930, A= 10075, 8 = 575". 

The constant Cis 86 for iron davits when the weight per person. 
does not exceed 2 ewts. If reference is made to Table XXVIL., 
we find that the total weight of the boat, equipment, number of 
persons, blocks, etc., is 77°6 cwts. (say 78 cwts.), and ihe le 
of persons allocated is 32. Then the weight per person is $§ =2°44 
ewts. The constant C (86) will therefore need modification, 
and the correction is made thus :— 


‘aj 86 Abel. 
oy) oe sate 
The formula will now be— 
Eis 24°0 X 75 3°0 (10-0 + 23°0) 
71 
d= 2/940 X 33 
71 
ina 17820 ‘ 
os 71 
d = V'250 


d = 6'3 in. = 642” 
d = say 6,3, in. 


The relative strength along the tapered parts of the davit 
must be fully maintained. 

(b) For the second case, let us take the same particulars for 
the dimensions of boat, etc., as were used in example (a), the only 
difference being that the davits are to be fitted on a cargo vessel. 
It has been generally considered that such a davit need only be 
strong enough to carry the boat, equipment, and a sufficient 
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number of men to safely handle the boat during the process of 
lowering. No objection is raised if the diameter of the davit is 
not less than that found by the Board of Trade formula, but 
using 144 for the constant C. The davits are of untested 
material. The procedure would then be as follows :— 


d=a3/u xX BX D(H + 48) 


144 

ffs aft x 75 X 3:0(10°0 + 23°0) a 
3 144 

daa) ee 
144 

d = V123°75 

d=5 in. 


(c) Take another case, illustrated in Fig. 240, where the davits 
are made from ingot steel, the material having been tested and 
found to be within the limits of 27 to 32 tons tensile strength. 
The davits are to be fitted to a foreign-going passenger vessel, 
where the full load is to be lowered into the water. 

The dimensions of the lifeboat (Class IA) are 28:0’ X 8:5’ X 3°5 
with an actual capacity of 833 cub. ft., giving seating accommo- 
dation for 50 persons. 

If reference is made to Table XXVII., the total dead load 
coming on the davits is 119 cwts. (say 120 cwts). Then the 
weight per person is 14.0 — 2-4 ewts. 

The constant C for steel davits is 104 where the weight per 
person does not exceed 2 cwts. . 

In this case the constant will therefore need modification :— 


104 x2 208 _ 
omen 2 re 


Taking the dimensions from Fig. 240, the formula will thus 
read :— 


87 


pee —/ x 8:5 X 3°5(12-0 + 28°0) 
87 


d = «3/833 X 40 
87 

d = W383 

d =7-26 = 7} in. 
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(d) In the case of an open lifeboat of Class I., the entire cubic 
capacity is measured for the purpose of allocating the number of 
persons, but in a motor boat the allocation of passengers or occu- 
pants is somewhat differently treated. The space occupied by 
the machinery, fuel tanks, etc., must be deducted from the cubic 
capacity when arriving at the proper seating accommodation for 
the number of persons. It is therefore necessary to take this 
feature into consideration when using the formula, which is based 
on the assumption that the weight of the boat, equipment, 
number of persons for which it measures, blocks and falls, does not 
exceed 2 cwts. per person. 

In order that the formula may be used without any modifi- 
cation being made to the constant C, a simple method of dealing 
with a motor boat, or any other boat, when the actual weight is 
known, is to find an equivalent L x B x D at 2 cwts. per 
person, by dividing the total weight of the boat, number of 
persons, etc., in cwt., by "12 (12 cwts. per cub. ft. of capacity). 

As an example, suppose a motor boat fully loaded weighed 
78 cwts., and we wished to obtain the correct size of the iron 
davits to be installed on the vessel. 

78 


The equivalent L x B x D would be a 


650. 


Taking the same particulars from Fig. 239, as used in case 
(a), the formula will therefore be— 


ian] OX 8 


86 
d = 3/ 21450 

86 - 
d = »/249 


d = 6°3 or 6,5 in. 


which gives the same result as the example worked out at (7). 

It therefore follows, if we have the weight of the boat, number 
of persons, equipment, blocks, etc., or in other words, the total 
load coming on the davits, that we can always find an equivalent 
L Xx B x D, by dividing this total weight by ‘12, which allows 
the use of the approved formula without any modification being 
made to the constant C. ; 

In dealing with hollow davits, it is necessary in the first place 
to ascertain the size of a solid davit by the usual formula and then 
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proceed to obtain the equivalent section from the following 
formula, viz. :— 


ad = 


or Di=~/(@ x —™.) 


where ad = Diameter, in inches, of solid davit. es 
D,, = Outside diameter, in inches, of hollow davit. 
d,, = Inside diameter, in inches, of hollow davit. 


D,t — dy! 
=rU 


m = the ratio Di 
dy, 


Table XXXII. gives some equivalent sizes for hollow and solid 
iron davits, approved by Lloyd’s Register of Shipping. 


TABLE XXXII. 


EQUIVALENT SizES FoR Hottow snp Soxip Iron Davirts. 


Diameter at Diameter and thickness Diameter at | Diameter and thickness 
deck, of solid of approved weldless deck of solid of ar tebe weldless 
wrought-iron drawn steel wrought-iron drawn steel 

davits. hollow boat davits. davits. hollow ont davits. 

Inches. Inches. Inches. Inches. 
3 4x4, 6 713 X qe 
3- 43 X is 6 8; X ie 
33 4i xX i 63 8 X gs 
32 5} X 62 9 Xie 
4 5i X a5 7 9x4 
4t 5¢ X Zs 14 93 X i 
43 6 X 2 74 93 x & 
43 63 X Ye by 10} X 5 
5 63 X 4% 8 103 X 
5s 1k X 83 ll x% 
5¢ 1 X & 


The formula approved by Lloyd’s Register is the same as the 
one adopted by the Board of Trade, with the exception that the 
constant C is slightly modified, which is as follows :— 

1. When the davit is to be of wrought iron, and of sufficient 
strength to carry the boat, its equipment, and a sufficient number 
of oe to launch it, the value of Cisto be 144. 

. When the duvit referred to in (1) is to be of wrought ingot 
ea of from 28 to 32 tons per sq. in. tensile strength, the value 
of C is to be 174. 
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3. When the davit is to be of wrought iron and of sufficient 
strength to safely lower the boat fully equipped and carrying 
the maximum number of persons for which it is intended, the 
value of C is to be 82. 

4. When the davit referred to in (3) is to be of wrought ingot 
steel of from 28 to 32 tons per sq. in. tensile strength, the value 
of C is to be 99. 

Note :—Items 1 and 2 have reference to cargo vessels, and 
3 and 4 to passenger vessels. 

The following particulars have been selected from the 
regulations recently issued by the Board of Trade in General 
Circular 1606 :— 


BOAT-LOWERING APPLIANCES 


The following requirements apply to all new ships whether 
passenger or cargo, and should also be complied with as far as 
practicable in the case of existing ships. 

Blocks.—The upper and lower fall blocks should be of ample 
strength for the load to be carried, and the width between the 
cheeks of the blocks should be half an inch greater than the 
diameter of the rope for new ropes 4 in. in circumference : 
for smaller ropes the clearance should be in proportion. Lower 
fall blocks should be fitted with a suitable loose ring or long link 
for attaching to the sling hooks unless some APE form of 
disengaging gear is adopted. 

Rope.—The rope used for falls should be of ail or other 
suitable fibre and should be soft spun with at least 33 yarns in 
each strand of a 34-in. rope. The breaking load for 3$-in. 
rope should not be less than 5} tons, and each yarn should be 
capable of carrying on an average not less than 185 pounds. 
Owners should be advised to require dealers from whom they 
obtain rope to guarantee that the rope complies with the above 
standard. 

Bollards.—Suitable bollards for lowering boats should be 
provided in all cases. It is recommended that in new ships and 
where practicable in existing ships a double bollard should be 
fixed to each davit. This allows the man tending the falls to 
keep the boat well in view while it is being lowered. The bollards 
should be attached to the davits in a position where they will not 
foul the boats when being swung outboard. If, however, the 
lowering bollards are fixed to the deck, suitable fairleads must be 
fitted and so arranged that the boat is not lifted in swinging out. 
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If bollards are not fitted other equally effective appliances should 
be provided. 


APPLIANCES FOR PREVENTING FALLS FROM CABLING 


Experiments have been made with a view to ascertaining 


_~ what appliances can suitably be adopted for preventing falls 


from cabling or twisting together after the first boat is water- 
borne and the lower blocks have been unhooked. After con- 
sidering the results of these experiments, the Board of Trade are 
of opinion that a suitable span between the lower blocks should 
effectually prevent such cabling. 

The span should be of wire rope fitted through a short length 
of tube securely attached to the top of each lower block, so that 
the wire span slides horizontally and parallel to the pin of the 
sheaves. This tube makes the resistance act at an increased 
leverage while at the same time allowing the span to slide through 
the tube to make up for any variation in the distance between the 
blocks. Suitable toggle or other stops should be provided to 
prevent the span slipping entirely out of the tubes. Any other 
equally effective plan of fitting wire spans may, however, be 
adopted. 

Alternatively, a suitable rigid span or spreader may be 
provided. This will effectually prevent cabling, but on account 
of the danger attending its use, special measures will be necessary 
to minimise the risk of injury to the occupants of the boat, to 
provide against the possibility of fracture of the span if the boat 
is not kept horizontal during lowering; to prevent the span 
foulmg the davits when the boat is being swung out and to 
enable it to be readily detached. Whenever it is proposed to fit 
a rigid span or spreader of a type not previously approved, full 
particulars of the appliance must first be submitted for the 
Board’s consideration and approval. 

On account of the difficulty of instantly unhooking very 
heavy non-toppling blocks by hand, and with a view to reducing 
the risk of injury to boat or occupants after unhooking, as well 
as to facilitate the recovery of the falls, every effort should be 
made to reduce the weight of these blocks and the span to what 
is necessary only for ensuring ample strength, durability, and 
efficiency in preventing the falls from fouling when being 
recovered. Where the weight of a non-toppling block plus halt 
the weight of the span exceeds 100 lbs., it is strongly recommended 
that an approved disengaging gear be fitted in the boat. 
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SECTION C.—PATENT APPLIANCES FOR LAUNCHING 
SHIPS’ BOATS 


The Welin Patent Davits—It seems almost superfluous to 
describe in great detail the various apparatus which the Welin 
Davit & Engineering Co., Ltd., have evolved for the purpose of 
providing the most expeditious and satisfactory means for 
launching ships’ boats, because they are so well known and under- 
stood by shipowners and shipbuilders throughout the continent 
of Europe and in America. There is no question appertaining to 
the life-saving equipment on ships which has not received this 
firm’s careful and studied consideration. 

Attention has already been given in Section A to the various 
systems which are in operation for dealing with the transpor- 
tation and stowage of lifeboats, and patented by the Welin 
Davit Co. 

The principal types of Welin davits comprise single-acting, 
double-acting, and overframe. There are, of course, numerous 
modifications of these three primary types, and to which only 
brief reference can now be made. 

“§8.A.” The Single-acting Type is made in fifteen different 
sizes and is mainly intended for operating one lifeboat only. 
Figs. 243 and 244 show this particular davit installed on one of the 
largest ocean-going passenger steamers, and incidentally depict 
the crew at boat drill. The frame and davit arms are made of 
the best cast steel of a tensile strength not less than 60,000 and not 
more than 72,000 pounds per sq. in., with an elongation of 22 per 
cent. in two inches. The quadrant is geared to a path on the lower 
portion of the frame, and the travelling screw is made of “‘ Tobin”’ 
or phosphor bronze, abutting on hardéned steel thrust washers 
so as to reduce friction to a minimum. The design of the 
quadrant gives increased leverage and power when the stresses 
on the davit are at their maximum. In operating the screw the 
lifeboat is lifted from the stowage chocks without any previous 
adjustment and allows the keel and bilge of the boat to easily 
clear the deck of the vessel. The working of the mechanism 
to bring the boat from the stowing to the outboard position is 
simplicity itself, and would enable even an unskilled operator 
to handle the same with safety should the necessity arise. 

“P” Type.—tThis is a simple modification of the single-acting 
type, obtained by somewhat shortening the frame, and intro- 
ducmg a longer arm. Itis used in cases where an open Class I. 
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Fie. 243.—The Welin patent davits. Single-acting type. Lifeboats stowed 
inboard, 


Fie, 244,—The Welin patent davits. Single-acting type. Lifeboats swung 
outboard, 
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lifeboat is carried above a Class II. boat having collapsible bul- 
warks, or where one open Class I. boat is carried above another ; in - 
the latter case a special form of pedestal chock is used, otherwise 
the working of the gear is exactly the same as in the other 
types. Fig. 129 shows this particular type of davit fitted under 
the conditions described. The lower boat being a 28-ft. Lundin 
decked lifeboat. 

Trifling modifications are introduced into all the various types 
when wire falls are used, but in no case do such modifications, 
where they exist, in any way alter the general working principle 
of the gear. 

“ D.A.” Double-acting Type.—This design of davit is illustrated 
in Fig. 245. The purpose of this davit is to handle a double 
row of boats as the photograph indicates ; it will be noticed that 
the quadrant at the heel of the arm is considerably extended 
beyond that of the single-acting davit. : 

“RF” Type.—(Single and double-acting.) This particular 
davit is utilised when a number of boats have to be transferred 
across the deck to a point within reach of the lowering davits, 
and can be used in conjunction with either the single or double- 
acting davit. 

“LL” Type is a particularly strong davit used for handling 
steam and motor launches, hospital boats, etc. 

“0” Type is an overframe davit, the shape of which is in the 
form of a goose-neck. The illustration given in Fig. 246 indicates 
the practical features of this design. The keel of the boat rests 
on a projection attached to the davit arms, and the boat neatly 
stows in chocks also secured to the arms. There are three 
positions in which the boat can be carried, viz., inboard, harbour 
position, and outboard, the chocks being so arranged as to prevent 
any possible movement of the boat at each of these positions. 

This type of davit is well suited to accommodate the emer- 
gency boats, and quite a large number were fitted to Royal Fleet 
auxiliaries during the Great War, for the British Admiralty. 

A distinct advantage is secured when this davit is fitted to a 
promenade deck, as an unobstructed view is obtained under the 
keel of the boats by the passengers. 

“M” Type.—This is a small single davit fitted to vaca for 
accommodating the dinghy. 

“ L.D.” Type.—Space will not permit the use of many of the 
photographs which are still in the possession of the writer, illus- 
trating the various devices of the “ Welin” systems of dealing 
with the launching of ships’ boats. This type is used on large 
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Fic. 245.—The Welin patent davits. Double-acting type. 


Fra. 246.—The Welin patent davits, Overframe type. 


448 SHIPS’ BOATS 


vessels, where it has been found undesirable to place the whole 
of the lifeboats on the upper deck. The arrangement gives a 
clear promenade deck and the boats being situated nearer to the 
water than if stowed on the boat deck, increased stability is given 
to the vessel. 

The Norton Sheath Serew Davits——This particular davit was 
designed by Mr. Norton of the United States of America and is 


Fic. 247.—The Norton sheath screw davits. 


now manufactured by the American Balsa Company, Inc. (Welin 
Marine Equipment Co.), Long Island City, New York. 

The design is very simple and the combination is almost entirely 
built up from structural steel and is therefore comparatively 
light. The davit arm is an H bar having a forged head securely 
riveted thereto, with good solid hinges at the heel. The frame, 
or deck stand, is constructed of bracket plates and angle bars. 


| 
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The pivoted arms are actuated by a steel screw connected to the 
deck stand, and operated by turning a crank. 

The actuating screw and all its associated parts which are liable 
to be affected by the weather or damage, are well protected by 
a sleeve or covering tube. Arrangements are made to keep the 
screw and sleeve well coated with grease. 

An illustration of the gear is shown in Fig. 247. 

Large numbers of vessels constructed for the United States 
Shipping Board Emergency Fleet Corporation are fitted with this_ 
particular davit. 

The Babeock and Wilcox Patent Davits—The limited scope of 

this particular section of the subject will not allow an 
extensive detailed description which many of the important 
launching devices deserve, but sufficient reference will be made to 
the various characteristics of the designs to enable the reader to 
form a general idea of the operation of each davit: 
_ Messrs. Babcock and Wilcox have produced davits of a design 
based on theoretical principles which are sound and effective. 
They are made in three general types, all of wi.ich are operated 
by a positive acting gear which enables the boat to be traversed 
safely even when the ship is rolling. 

One of the many advantages of the design is that the davits 
are so constructed to lift the boats from their inboard stowing 
position without subsidiary transporting gear, and transfer them 
to the launching position at the ship’s side. 

Another feature worthy of recognition, is that the boats 
are carried in a level path, consequently a minimum of power is 
required for the actual operation of launching. 

The three important types of davits are briefly described as 
follows :— 

Single-acting Type.—This davit is designed to deal with a 
single boat or a single bank of boats, either of the nested or the 
super-imposed type, stowed at the ship’s side. 

The photograph in Fig. 248 shows a specimen of this particular 
davit. The combination consists of a jib, to the head of whicheis 
attached a special form of lever. At the extreme end of the lever 
is situated the pulley over which the wire falls are led to the lower 
blocks. The lever is also attached to a guide bar which is secured 
to the davit foundation frame. 

The traversing gear consists of a worm mounted on the handle 
shaft and engaging a worm wheel fixed to a steel crank, which 
is connected to the jib by a rigid steel bar. 

When the shaft is rotated, the jib moves outboard, and at the 
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same time the lever moves in unison with the jib; the roller 
at the head of the jib consequently travels outboard in a horizontal 
plane, the effect of which enables the boat to be traversed horizon- 
tally. _ Its weight is therefore not actually lifted, and the power 
to operate the davit is reduced to a minimum. 

This gear enables a heavy boat to be moved outboard against 


_ a heavy list of the vessel. 


The davits can be made of sufficient length, and provided with 


~ ample clearance, to enable a tier of lifeboats to be stowed under 
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them. 

Double-acting Type.—This davit is designed to deal ith 
multiple banks of boats stowed close to the ship’s side. It is 
constructed on the same principle as the single-acting type, but 
the jib and lever, in this case, are adapted to swing to either 
side of their vertical positions. 

The position of the jibs are arranged to permit of the boat 
"passing between them, and the lever or derrick arms are fitted to 
swing past the jibs. By an arrangement of curved rests at the 
head of the davit, the guy ropes adequately support the jib when 
inclined to port or starboard. 

Special traversing-gear has to be fitted with the double-acting 
davit, which consists of two steel ropes attached to the fulcrum 
pin of the lever. These ropes spread out to either side and pass 
over sheaves on the foundation frame, to an operating barrel, 
on which they are wound in opposite directions. 

When the barrel is made to rotate by the worm gearing 
attached to a shaft and handle, one of the ropes is paid out and 
the other is drawn in, so that the jib is swung in the corresponding 
direction. Consequently the guy ropes cause the levers to swing 
out in proper relation, and the boat is carried in a parallel path to 
the deck ; a principle which is maintained in all the davits con- 
structed by Messrs. Babcock & Wilcox. 

Long-reach Davits—A photograph of this type is shown in 
Fig. 153, which also serves to illustrate the description given of 
the double-acting davit. The davit is being operated to transfer 
one of Clemson and Murray’s nested boats from its stowing 
position to the ship’s side, having sufficient reach to lift it clear 
of the “nest” and safely transport it clear of the remaining 
boats which are stowed in their chocks. 

Boats can thus be stowed side by side in ordinary chocks 
across the deck, without subsidiary transporting gear, and the 
davits have sufficient reach to launch the boats on either side of 
the vessel. The number and position of the boats govern the 
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necessity for fitting one pair of double-acting type of davits at 
the centre of the vessel’s deck, or one pair at each side. 

Messrs. Babcock and Wilcox have gone very carefully and 
extensively into the question of the most suitable operating 
mechanism for lifting the lifeboats and safely controlling them 
during the operation of lowering. The firm has designed a 
special self-trimming gear to prevent one end of the boat being 
lowered faster than the other, and attached to the lower fall 
blocks is a light chain span which ensures that the blocks will 
neither topple nor spin during the period of re-hoisting. 

Provision is made for operating the davits by suitable hand 
winches, fitted with a double barrel for controlling the lowering 
of the boat, and a special warping drum for hoisting. 

The large davits can be fitted with independent motors driving 
hoisting and traversing winches. 

A magnetic brake is fitted on the boat side of the change 
speed gear, capable of sustaming and lowering a fully loaded 
boat, which brake is also supplied with a hand release. A speed- 
limiting brake is fitted so as to prevent the boat being lowered too 
quickly. 

Independent mechanism is provided by crank handles of 
sufficient length to accommodate twenty men, so that in the 
event of the electric power supply breaking down, the work of 
~ launching the boats is not interfered with. 

Messrs. Babcock and Wilcox’s davits have been fitted to many 
large and fast passenger steamers, including the recently con- 
structed Melita and Miniedosa, owned by the Ocean Service. of 
the Canadian Pacific Railway Company. 

The Martin Patent Davits—The construction of these davits 
is unique and differs from any other type of gear at present 
fitted on vessels. They are a practical adaptation of the crane 
and winch principle applied to the handling and launching of 
a loaded lifeboat. 

The whole of the working parts are enclosed in a watertight 
compartment, which prevents snow and ice interfering with the 
efficiency of the davit. This provision is a matter of considerable 
importance when vessels cross the North Atlantic during winter 
months. 

The davit arms are built up from steel plates and angles, thus 
ensuring the maximum amount of strength with a minimum 
weight. 

If reference is made to Figs. 250 and 251 which illustrate in 
outline the general arrangement of the Martin Patent Davit, it 
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Fig. 251.—Lifeboat swung outboard. The Martin patent davits. 
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will be seen that the davit arms travel on cam-shaped tracks 
situated at each end of the lifeboat, and are moved outboard or 
inboard in unison by the turning of a crank, which operates a 
worm gear attached to a shaft connecting both arms of the 
davit. On each end of this shaft is a roller to which are fitted 
steel pins. On revolving the shaft the steel pins engage with 
holes in the track, and the davit arms thus travel securely and 
steadily into the extreme outboard position. Both arms are 
engaged to the one fore-and-aft shaft so that they travel out- 
board in complete alignment, which is an important feature. of 
the design to be commended. 

The recommendation of the Departmental Committee on Boats 
and Davits has been embodied in the lowering gear by the adoption 
of two-part wire falls instead of the usual six-part manila tackle, 
and simple means are provided for adjusting these so that the 
boat will descend on an even keel in case of a vessel sinking by 
the head or stern. 

The two-part wire ropes enable the davits to quickly recover 
themselves to the inboard position for the launching of additional 
boats, where the latter are stowed in tiers or abreast of the 
original boat, and prevent the difficulty which is often associated 
with the manipulation of ordinary manila rope falls in becoming 
' “ cable-laid,” or the blocks “ toppling.” 

Independent lowering at each end of the lifeboat is sometimes 
responsible for placing the occupants in considerable danger and 
the designers of the Martin davit have endeavoured to obviate 
such a condition occurring with their system of control. 

The wire falls are wound on a drum situated in the watertight 
casing at the heel of one of the davit arms, and are controlled by a 
brake from a hand wheel which is situated in a convenient position 
close to the ship’s side, to enable the operator to witness the whole 
process of lowering, control the speed, and choose the best oppor- 
tunity for the boat to take the water. 

The purpose of the drum is to permit the falls to run out 
smoothly and obviate the necessity of coiling up great lengths 
of rope on the boat deck, which interfere with the operation of 
launching other boats. 

To bring the boat up again from the water, a lead is taken from 
the nearest winch or electric motor to the drum on which the wire 
falls are wound, and the boat is brought inboard by passing the 
lead over the shaft which runs the boat out or in. 

If electricity or steam is not available, the operation of hoisting 
and stowing the boat can be undertaken by manual power. 
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To relieve the weight of the boat off the stowing chocks 
immediately before lowering, a ratchet device is fitted and can be 
operated by one man. All bearings are self-lubricating. 

A photograph of the apparatus fitted to the Brocklebank 
liner Maidan is shown in Fig. 249. 

The writer has inspected the gear on board this vessel, and 
the whole process of launching the lifeboat into the water was 
successfully accomplished by only two members of the crew 
operating the gearing. x 

It naturally follows with all mechanically-operated launching 
devices, that the gear needs to be periodically overhauled by the 
ship’s engineers, and the working parts maintained in proper 
order. 

The constant use of the davits during boat drill should 
accustom and train the crew for the successful operation of 
launching the lifeboats. 

The Martin “ Simplex” Davit is the Martin Patent Davit 
without its mechanical lowering apparatus. . 

The construction of the davit arms are built up from steel 
angles and plates, in a similar way to the patent davit and are 
run outboard and inboard in unison by the turning of the worm 
gear operating the fore-and-aft shaft. 

Instead of the single wire ropes and brake gear, ordinary 
manila falls are supplied if the shipowner wishes them to be so 
fitted. ? 

The “ Simplex” davit can be converted into the “ Martin ” 
davit by substituting a new arm with the winch lowering-gear. 

The Martin davits are manufactured in Great Britain by the 
well-known firm of, Messrs. Sir W. G. Armstrong-Whitworth & 
Co., of Newcastle-on-Tyne, and further particulars of the gear 
can be obtained from Messrs. Ogilvy, Gillanders & Co., of Liverpool 
and London. 

Graham’s Patent Single Davit—The one-davit centre slinging 
of lifeboats is extensively in use on ships of the American 
and French Navies, and to some extent in the British Navy. 
For several years there has been in use on board a number of 
steamers of the Ellerman City Line, and giving every satisfaction 
to the owners, Graham’s Patent Single Davit, with central 
suspension. A photograph of the apparatus is shown in Fig. 252. 

This davit arrangement is the invention of Captain John 
Graham, who has had long and intimate experience, as an officer 
and master mariner, of the many difficulties associated with the 
successful launching of ships’ boats. 


456 SHIPS’ BOATS 


The razson détre of the Graham Patent Single Davit mainly 
consists in the attempt. to provide a safer and more expeditious 
method of lifting and lowering lifeboats than is afforded by the 
ordinary two-davit and manila falls system so long in use. 

With the Graham single type of davit, the lifeboats are 
suspended centrally by a single chain fall, ensurmg that they are 
raised and lowered on an even keel under the control of one man. 
The form of disengaging gear used, automatically unships the 
sling as soon as the boat is waterborne. 

The sling arrangement consists of two rigid rods, spread 
diagonally to take one-third of the mid-length of boat, and 
securely bolted through keel and keelson ; each rod having at its 
upper end a short length of wire rope attached to the rmg which 
connects with the disengaging hook. The latter has its point so 
weighted and hinged, that whenever the boat becomes waterborne 
and the tension of the load is removed, the point falls automatically, 
and instantly unships the ring and sling. The short flexible top 
portions of the sling hang from the rods which are allowed to 
remain upright, until the boat is clear of the ship’s side. By the 
simple withdrawal of a pin at the thwarts the rods can be readily 
hinged down to lie flat along the thwarts. The rods, while on duty, 
are held in position (to prevent the boat oscillating athwartship 
when being loaded and lowered) by means of eye-plates fixed to 
the thwarts. 

The Graham single davit is a steel “ built’ davit of the derrick 
order, of rectangular section, and is a combined manual and me- 
chanical power apparatus ; while it is also well adapted to being 
operated by electric power entirely. It has mounted upon it, at a 
convenient height, enclosed in a steel casing, operating gear in the 
form of a single hand winch, fitted to which is a self-sustaining 
screw brake. This mechanical gearing is able to swing the boat 
out against a list, and the single man controlling the winch and 
brake, can hold the boat at any point, either in lowering or 
hoisting. 

The fall is made of special B.B. tested chain, in the form of a 
gun-tackle purchase which, for the purpose, is claimed to be 
preferable to either wire or manila rope. It is led down over guide 
pulleys from the interior of the davit, and, working over a sprocket 
wheel it stows itself in the hollow bottom part of the davit between 
the two decks which thus serves as a chain locker. Confusion is 
thus obviated on deck around the boat station in the absence 
of a large quantity of tackle. 

The weight of the Graham davit for a 28-ft. lifeboat, with 
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all gear complete, is 30 ewts., which is a saving in comparison 
with two ordinary davits and gear. 

While mechanical means for handling lifeboats of the standard 
size seems a modern necessity, it is not to be overlooked that an 
ideal arrangement is one which is effective by mechanical means 
or by manual power alone. The Graham davit is not only 
devised to accomplish the work mechanically aided, but to operate 
by motor power entirely, if desired. 

Messrs. James Howden & Co., Ltd., of Glasgow. who are the 
proprietors of the patent and makers of the Graham davit, are 


Fic. 252. The Graham single davit. 


now fitting these davits with electric motor power in combination 
with the present hand gear. 

There are many devices connected with this type of davit 
to recommend its adoption, and in addition to the City Line, 
other shipowners have installed it on their vessels, including 
Messrs. Lamport & Holt, Messrs. C. T. Bowering & Co., the | 
Burmah Oil Company, Royal Mail 8.P. Coy., etc. 

The Steward Patent Davits—An illustration of one of these 
davits is given in Fig. 253. This particular design is arranged 
to launch an ordinary open boat of Class I., stowed above a 
“ Lundin ” boat of Class I. 

These davits have been designed and are constructed by 
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the Steward Davit and Equipment Corporation of New York 
City and Hudson, N.Y. 

The design is unique and simple, based on scientific 
principles. The system combines strength with lightness and 


efficiency. 
At first glance, the apparatus very much resembles the Welin 
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Fic. 253:—The Steward patent davits. 


davit, but a closer inspection will prove that the mechanism is 
entirely different, although each patentee aims at securing the 
greatest purchasing power from the operating gear when the 
stresses on the davit are at their maximum. 

The davit arms are made from good quality steel castings of 
I Section, which are shaped at their lower ends to fit over the 
davit frame. Connecting the davit arm to the frame is a short 
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lever at the heel; the davit therefore pivots about two axes. 
The operating gear consists of a crank-handle attached to a screw 
shaft, which engages a truck connected to the arm of the davit. 
The truck travels with rollers on the frame path and its mechanism 
is designed to give support and keep the davit arm in alignment. 
Effective means are therefore adopted to move the boat out 
smoothly and rapidly to the outboard position. 

In the extreme inboard position the davit arms lie slightly 
outboard of the centre of gravity of the boat, so that on turning 
the crank-handle, the davits lift the boat from the stowing 
chocks, without any previous adjustment to the falls, and the 
keel consequently travels in a path well clear of the deck. 

The patentees naturally have every confidence in the design 
and construction of this apparatus, to carry out all that is required 
from the various authorities controlling the life-saving equipment 
of merchant vessels, and from observations made by the writer 
when carrying out certain tests in the Hudson River at New York, 
the gear worked very satisfactorily and was able to withstand the 
severe stress of lifting a loaded boat from the water when the 
davit arms were at the extreme outboard position ; a condition 
that would never be present in actual service. ~ 

A large number of the Steward davits have been fitted to both 
cargo and passenger vessels constructed in the United States of 
America. 

The McKEachnie Patent Boat Lowering Apparatus.—A very 
simple and ‘effective device has been designed by Mr. A. 
McEachnie of Port Glasgow, Scotland, for dealing with the 
question of hoisting and lowering ships’ boats. The invention 
has been recognised by the British authorities exercising control 
over the construction of standard ships during the war, and 
several sets of this gear have already been fitted on cargo 
vessels. 

Extensive trials were carried out by the Board of Trade 
officials before the apparatus was allowed to be installed on board 
passenger or cargo vessels, and having received the favourable 
consideration of this department, shipowners may therefore have 
confidence in the reliability of the mechanism to speedily transfer 
lifeboats from their stowing position on the boat deck to the water. 

The apparatus is mainly built up from structural steel, which 
combines strength with a minimum of weight. It consists of 
a rectangular frame composed of channel bars worked back to 
back in the upright standards and well bracketed to a single 
horizontal bar at the head. The bed of the frame is pivoted on 
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the deck to a stout hinge secured to two deep angle bars well 
attached to the boat deck with through bolts. The lower ends 
of the frame are also provided with brackets which limit the 
extreme outreach and inboard stowing position of the apparatus, 
so that when the frame is in the outboard position, the bracket 
is resting on the deck plate, which relieves the operating gear of 
any stresses which are transmitted to the frame during the process 
of lowering the boat. 

The photograph taken on board the 8.8. Dara when in 
Glasgow, is shown in Fig. 255, and clearly indicates the various 
details referred to in this description. 

The frame is operated by a screw working in a tube or sheath. 
The tube is attached to the upper end of the vertical frame arms 
and the screw is geared to a bevel wheel combination attached to 
a standard or deck bracket arrangement. The operating gear 
is worked by man power with the aid of crank handles, the thrust 
on the bevel wheels being taken by ball bearings. 

The upper blocks are well secured to the horizontal bar of the 
frame. Stout bollards are fitted to control the falls when lowering 
the boat. | 

The first action of the operating gear is to hft the boat suffici- 
ently from the chocks to allow the latter to be hinged down. The 
path traversed by the boat allows the keel to clear the ship’s side. 

Passengers can be embarked when the boat is inboard or at 
the deck edge, the apparatus being well controlled even when the 
ship is rolling. 

It will be noticed from Fig. 255 that protection plates are 
secured to the deck angles at the heel of the upright frame bars, 
to prevent a, person’s foot from coming into contact with the 
brackets. Protective measures are taken to obviate the diffi- 
culty of ice or snow interfering with the brackets which limit the 
extreme positions of the frame. 

Harland and Wolff’s Patent Apparatus for Lowering and Raising 
Ships’ Boats.—As will be seen from the illustration given 
in Fig. 254, the davits are of considerable length, and spaced 
far enough apart to allow the lifeboats to pass between them. 
They are free to turn on horizontal pivots, and the operating gear 
is so arranged that the davit arms can be turned in both directions 
through a large angle from the vertical. It is, therefore, possible 
to stow a number of open boats of Class I. side by side, in a row 
across the deck of the vessel, which can be launched from either 
side of the ship. 

Facilities are provided that enable the passengers to take their 
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places in the boats before they are transferred to the ship’s 
side. 

Single wire rope falls are used instead of the usual manila 
tackle. 

The apparatus can be worked either from the ship’s electric 


Fie. 254.—Harland and Wolff’s patent apparatus for lowering and raising 
ships’ boats. 


generating plant, or alternatively from the emergency plant 
which is now the usual installation in most modern passenger 
steamers. 

Powerful motors are fitted to ensure that the largest loaded 
boats can be transported with rapidity ; all the movements of 
the apparatus are controlled by one man at each davit. Should 
an accident happen to one of the men manipulating the gearing, 
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limit switches are provided, which prevent further movement of 
the davits until another operator is installed. 

Powerful electric lamps are fitted at the top of each davit, 
which greatly facilitate the operation of successfully launching 
the boats into the water on a dark night. 

The Harbinger Boat-lowering Crane——Reference has been 
made from time to time to various recommendations made 
by the Boats and Davits Departmental Committee, and attention 
may here be drawn to the reservation made by one member of 
that committee to the objections to ordinary davits and boat 
falls, wherein he says : “ Improved means for lifting and lowering 
“a full complement of boats (the majority being in protected 
“ positions) by means of electric cranes placed inboard and 
“by a single wire fall and bridle, the cranes being actuated by 
“ a special generating plant with independent internal combustion 
* engines, situated at the highest available point above the water- 
“line (this plant would also be available for lighting and wireless 
“ telegraphy) are fully illustrated in plans, etc., etc.” 

An arrangement has been designed by Mr. Harbinger of Mark 
Lane, London, to meet these various recommendations. The illus- 
tration given in Fig. 256 gives an idea on a small scale of the 
general features of the design. 

_ The whole of the gearing is enclosed in a steel casing, secured. 
to the deck close to the ship’s side, which gives the necessary 
protection from the action of sea water, etc. 

The crane combination is formed by a vertical hollow standard 
or post, and a horizontal arm, to which is attached a special 
designed yoke so controlled that it always remains parallel to 
the ship’s side and plumbs the centre-line of the boat. 

The turning out of the boats is operated by a two-speed gearing. 
The gear for hoisting consists of a right and left grooved drum 
on which coil two single wire falls. The drum is connected to 
the gearing and both are protected by the steel casing. 

The wire falls travel from the drum up the hollow standard, 
passing through the tubular horizontal arm out to the two ends 
of the yoke and down to the lifting hooks attached to the 
lifeboat. 

The actual operation of launching, it is considered, can be 
controlled by one man, who is in a position to watch the boat 
until it is waterborne. In case of accident to the operator, the 
boat becomes stationary until the brake is released. 

The position of the crane is arranged to operate a group of 
five boats. A rapid gear is provided for the return of the 
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Fic. 256.—The Harbinger boat-lowering crane. 
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empty falls and a slow gear used for the lowering and raising of 
boats.. 

It is claimed that the total weight of this gear is considerably 
less than that of ordinary davits required to launch the same 
number of boats. 

The length or outreach of the horizontal arm is such that the 
boats can be launched when the vessel has an adverse list, and 
can be brought close to the ship’s side to allow for the 
embarkation of passengers. 

This gear is quite a recent production, and owing to the 
effect.of the war delaying the construction of passenger vessels, 
little opportunity has been given for its installation to enable a 
fair expression of opinion to be stated as to its advantages under 
actual service conditions. 

Ross and Anderson’s Patent Apparatus for Transporting and 
Lowering Ships’ Boats.—This recent invention, which is generally 
considered to offer many improvements to the present-day 
methods of launching ships’ boats, is the result of the ingenuity 
of two Greenock gentlemen, whose professional experience has 
brought them into intimate contact with all the difficulties 
which surround the general question of boat stowage and 
launching appliances. 

Briefly described, the apparatus consists of an overhead girder 
framework, provided with trolleys or carriages, adapted to carry 
the boats from any position on the boat deck of a vessel, to any 
launching or lowering position, either on the port or starboard 
side. 

Transverse girders are fitted overhead in suitable positions 
to lift the boats, and other girders are arranged fore and aft and 
supported by the transverse girders. Separate trolleys are arranged 
to run on each of the two directive girder systems, and permit of 
all the boats being quickly transported, and launched in the most 
suitable and available positions. 

A portion of the end of each transverse girder is pivoted, 
and made to hinge so that the outer end of this pivoted portion 
is swung downwards, and the inner end upwards. This arrange- 
ment prevents any obstruction or projection from the side of the 
vessel while in harbour. 

The girders are supported by vertical pillars from the deck, 
which do not interfere with the free passage of the boats. 

The trolleys are operated by hand-power winches. 

Detailed sketches and specification may be secured on appli- 
cation to the patentees. 
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Arnott’s Patent Boat-lowering Apparatus.—This combination 
consists of two davit arms pivoted in footsteps on the deck, 
and connected at their upper ends with a horizontal member to 
form one continuous frame, which in appearance resembles very 
closely that of the McKachnie davit without the operating 
mechanism. 

The height a the structure is sufficient to manipulate two 
open boats of Class I. or one open boat of Class I. and two boats 
of Class II. 

Steel wire falls are led from the upper blocks fitted to the ee 
zontal member of the davit frame, to two guide blocks which are 
attached to the head of an extended frame above the winch. 

The winch is arranged with a double barrel, one portion for 
each fall ; the barrel is driven by a worm, and the worm wheel is 
worked by winch handles. 

The winch can be fitted with an electric motor if required, and 
the additional mechanism does not interfere with the hand 
gearing, which is always kept in readiness for operating in case 
the electric power is not available. 

The upper boat is suspended in the davit frame, the lower 
boat being stowed in ordinary chocks on the deck. The first 
operation for releasing the apparatus is to lift the lever of a special 
slip gear which connects the horizontal davit arm and the head 
of the extended winch standard. The base of the davit is set 
well inboard of the centre of gravity of the boat, so that on 
releasing the slip, the davit gradually descends until it rests on the 
deck. The boat is then adjacent to the ship’s side wes in a position 
to be safely lowered into the water. 

Having despatched the first boat, the Se winds up the 
' falls on the winch and by the same motion brings back the davit 
into the position for attaching thereto the. remaining boat or 
boats. 

A special device is provided to prevent the davit returning 
to its extreme inboard position when the vessel has an adverse 
list, by the introduction of a special bridle which controls the 
apparatus and enables it to be always in a position for lowering. 

Jt is claimed by the Arnott’s Patents, Limited, of Abchurch 
Lane, London, that the whole operation of launching a boat 
safely into the water from their apparatus can be controlled by one 
man. 

Snelling’s Patent Boat Stowing and Launching Gear.—The 
primary object of this apparatus is the provision of suitable 
tacks of a special design to enable a large number of boats to be 
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stowed on the upper or boat deck of a vessel, together with an 
arrangement of derricks and controls whereby the whole system 
of boats can be launched from either side of the vessel. 

It will readily be seen that the construction of deck casings 
would have to be considered in conjunction with the requirements 
of the derrick system of launching boats. 

Each launching set consists of a double control box, upon 
which two derricks are mounted. . The platforms which surmount 
the top of the control box, give the appearance of turn-tables, 
and are erected side by side. 

The derrick arms are formed of steel tubes, the ends of which 
are splayed out to form yoke pieces. The lower ends of the yoke 
pieces are connected at opposite points to their respective turn- 
tables, and the upper ends of the arms are connected by a steel 
cross brace. 

The stresses which are transmitted to the derrick during the 
operation of lifting are also supported by an ordinary upright 
standard, from the base of which are fitted auxiliary jibs, braced 
together at their upper ends with stout horizontal tie-rods. 

Each system of derricks is operated by independent motors, 
worked from an emergency power plant placed on the upper 
deck. | 

The wire topping lifts pass over sheaves provided at the upper . 
‘ends of the auxiliary jibs, and down over sheaves fitted at the 
centre of the turn-tables to the winding drums arranged within 
the control box. 

Passengers can take their places in the boats when the latter 
are stowed in their supporting racks or chocks ; the large operating 

derricks then pick up the loaded boats from their stowing positions 

on deck and transfer them to the water. Special disengaging 
gear is fitted to the boats to enable simultaneous release to take 
place at each end of the boat. 

In case of breakdown of the electric power, the gear can be 
operated by hand. 

The writer has not had the opportunity of witnessing a ‘demon- 
stration of this invention, and the brief descriptive outline of the 
apparatus has been gathered from information obtained from 
Snelling’s Marine Patents of Tokenhouse Buildings, London, E.C. 

The Quixo Davit and Engineering Co. are well. known in 
Great Britain for their special design of davits and turning-out 
gear, but space will not permit of making detailed reference to 
their equipment. 
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The author has endeavoured to avoid expressing any opinion 
on the design of the various launching apparatus which would 
create an impression for possessing a partiality for a particular 
gear. The purpose of including so many patent appliances 
is to give the reader a general idea of the details and various 
methods which are now in operation on board vessels in Great 
Britain and the United States of America, and designed for the 
purpose of safely launching ships’ boats in the most expeditious 
manner. - 
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. Instructions for the construction of life-rafts. 

. Instructions for the construction of buoyant apparatus. 
Syllabus for technical instruction in boatbuilding. 

. Table of squares and cubes. 
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A. COPY OF CIRCULAR INSTRUCTIONS, No. 1586, ISSUED BY 
THE MARINE DEPARTMENT OF THE BOARD OF TRADE 
IN NOVEMBER, 1917. 


By permission of the Controller of His Majesty's Stationery Office. 


LIFE-RAFTS. 


General Rule 2 of the Life-saving Appliances Rules provides that 
when one or more life-rafts are accepted in lieu of a lifeboat, such 
life-rafts must be in every respect as efficient as the pontoon life-raft 
described in General Rule 10. 

Life-rafts must be of a type approved by the Board and should 
be constructed under the supervision and to the satisfaction of the 
Surveyors. 

Before the construction of a new type of life-raft is commenced, 
a specification and a fully detailed drawing of the raft, accompanied 
by a report from the Surveyor, should be submitted to the Board 
for approval. 

A raft, when completed, will be subjected to such tests of efficiency 
as the Board may direct, and will be required to be in all respects 
satisfactory before being accepted as an approved life-saving 
appliance. 

The Surveyors are to be guided by the following instructions 
which interpret. the sections of General Rule 10. 

The following paragraphs numbered I. to V. apply to life-rafts 
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the construction of which is commenced after the Ist January, 
1918 :— 

I. Bulwarks—The bulwarks must admit of easy erection and 
the arrangements for supporting them are to be strong and efficient. 
The bulwarks and their supports must not be liable to be broken 
or rendered unfit by the raft being thrown into the water from the 
height required by these instructions. The bulwarks are not to be 
less than 18 in. in height above the top of the platform. 

II. Size, weight, strength and materials —An approved life-raft is 
required to be of such size and weight that it can be handled without 
mechanical appliances, and accordingly the weight of a life-raft in 
pounds, exclusive of equipment, is not to exceed the perimeter of 
the raft in feet measured on the line of the hand-holds, multiplied by 
42, with a maximum of 15 ewts. 

A sample life-raft of each type and size adopted, and at least 
one in every ten similar rafts completed, is to be tested for strength 
by being dropped into the water on a deck, as well as on a side and 
end, in the presence of a Surveyor. 

In the case of new rafts the height from which the raft is dropped 
is to be not less than the height of the deck on which it will be stowed 
above the vessel’s highest continuous deck, or 30 feet, whichever is 
the greater. The height for the drop test is to be measured in each 
case from the lowest point of the raft to the water. 

It is desirable that the builders satisfy themselves regarding the 
strength by subjecting the raft to private tests before complete 
official tests are witnessed. 

Rafts should be constructed of materials which do not quickly 
deteriorate by exposure to weather. If, however, the Surveyor is 
of opinion that the original strength of a raft has been materially 
reduced by exposure to the weather for a long period, or for any 
other reason, he should require the drop test to be repeated, but in 
such cases a drop equal to three-fourths the height specified above 
may be regarded as sufficient. 

An approved life-raft must be able to withstand the drop tests 
without being materially damaged. The Surveyor should carefully 
examine the raft after the test, and should inspect the air-cases, if 
fitted, for signs of distortion or leakage. 

All life-rafts are to be fitted with hand-holds or other means of 
lifting; and the Surveyor should satisfy himself that such rafts 
can be lifted and carried to the vessel’s side with reasonable ease. 

Life-rafts are to be so constructed that they may be easily 
launched over the vessel’s side; and there should, therefore, be no 
projections on a raft which would seriously hamper the operation 
of sliding it over the rail or gunwale. 

III. Buoyancy.—The buoyancy of life-rafts is to be provided 
by means of air-cases or by some method of equal efficiency approved 
by the Board. If air-cases are fitted they are to be of copper or 
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yellow metal of not less than 18’ ozs. per square foot, or of equally 
durable material; properly strengthened by a wood transverse frame, 
and constructed generally as required for internal buoyancy for open 
lifeboats as prescribed in the Board’s Instructions as to the Con- 
struction of Wooden Lifeboats (Circular 1575). The air-cases are 
to be easily accessible for periodical inspection. 

The required capacity of air-cases stated by the Rule is the 
minimum ; a much larger capacity may be necessary to comply with 
the requirements of paragraph 1 (iv.) of General Rule 10. 

IV. Platform, construction and height of—The platform or deck 
is to be such as to provide a proper foothold for the persons upon it. 
Where the deck is close-planked, means are to be provided for quickly 
draining water off the deck. 

A sample life-raft of each pattern adopted is to be weighed and 
the freeboard to the top of the platform is to be ascertained, the raft 
being loaded with weights equivalent to the number of persons for 
whom the raft is deemed sufficient, at 165 lbs. for each person, and 
to the equipment. Unless the Surveyor is satisfied that the platform 
of the raft when loaded will be more than 6 in. above the water level, 
and the weight of the raft less than the limit allowed by these Instruc- 
tions, these tests should be repeated for at least one in every ten 
similar rafts constructed. 

V. Stability and tests—An approved life-raft must have a 
sufficient margin of buoyancy and stability when laden with the 
equipment and the number of persons for whom it is deemed 
sufficient. 

A specimen of every new type of life-raft is to be inclined in the 
presence of a Surveyor in order that the stability. of the raft may 
be ascertained, The raft when inclined should be in service condition 
and laden with metal weights equivalent to the total number of 
persons, at 165 lbs. for each person, and. to the equipment, and the 
weights should be disposed vertically on the assumption that the 
centre of gravity of the occupants of the raft will be 2 ft. above 
the top of the deck or platform. 

VI. Hquipment.—Proper means are to be fitted for stowing the 
equipment of each life-raft, as required by General Rules 14 (3), 
14 (5), and loose articles of equipment are to be securely attached to 
the raft in such a way that the process of launching will not cause the 
loss of any of them. 

If provision and water tanks are fitted in the raft they should 
be accessible from either side; special regard should be given, 
however, to the strength and watertightness of the covers, which 
should be carefully screwed up before a drop test is made. 

The length of boat hook and oars need not exceed the maximum 
inside dimension of the deck. Rowing crutches should be of special 
pattern so that the raft can be easily rowed. For this purpose the 
height of the oar in the crutch should not be less than 12 in. above 
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the deck, and holes with lacing eyes should be provided in canvas 
bulwarks at this height. : ; 

A double row of life-lines should be strongly secured all round 
the raft, the loops being of such a length that the floats of the upper 
row will be on the surface of the water at whatever draft the raft may 
be floating. 

VII. Slings.—Life-rafts are to be fitted with strong slings or 
strops and strong eye-bolts so that, if circumstances permit, they 
may be lowered by means of davits, cranes, or derricks. _ If the rafts 
are not stowed under davits, cranes or derricks, a strong T-shaped 
bollard is to be provided abreast of each raft station. 

VIII. Easting life-rafts——-As regards life-rafts already con- 
structed, or of which the construction was commenced before the 
issue of these Instructions, the Surveyors should note that, while the 
foregoing explanatory paragraphs I. to V. may not strictly apply, 
no life-raft is in future to be accepted as part of the statutory equip- 
ment of a vessel unless it satisfies the conditions of General Rule 19 
or unless it has been approved by the Board as being in every respect 
as efficient as the life-raft described in that Rule. 

IX. Marking.—When the Surveyor has satisfied himself that the 
construction of a life-raft is in all respects satisfactory, he is to see 
that the raft is permanently marked as required by the Rules. 
The Surveyor should then complete the marking with his official 
stamps by adding his initials, the date, etc. 

X. Stowage of life-rafts—The Surveyors should note that 
General Rule 12 requires, inter alia, that rafts shall be stowed in 
such a way that they can be launched in the shortest possible time. 
Time and circumstances may in some cases permit of rafts being 
lowered into the water by means of davits or cranes, but in other 
circumstances it may be necessary to throw the rafts overboard, 
and it is desirable that provision should be made for both these 
methods of launching. Rafts must also be stowed securely but in 
such a manner that they can quickly be made free to float off the 
vessel in case of sudden foundering. A raft which does not exceed 
the weight specified in these instructions may be stowed inboard 
provided there is sufficient surrounding space to enable it to be lifted, 
and that there is no obstruction which would prevent the raft being 
carried to the ship’s side with reasonable ease. 

Subject to the foregoing paragraph, rafts not exceeding the weight 
specified may be stowed one upon another, but they are not to be 
stowed three in a height unless special appliances are fitted for 
handling them and unless the arrangements have first received the 
Board’s approval. 

Rafts. are to be properly secured by gripes having slip links, or 
in some equally efficient manner, and where one raft is stowed above 
another the arrangements should be such, if practicable, that the 
release of a single set of gripes will set free both rafts. 
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Efficient means are to be fitted, in the form of cants bolted to the 
deck or otherwise, to prevent the rafts moving transversely, or in a 
fore-and-aft direction, owing to the heeling or trimming of the vessel 
after the gripes have been removed. When one raft is stowed upon 
another, means must also be fitted to prevent the upper raft sliding 
off the lower one after the gripes have been removed. 

Rafts should be provided with efficient covers to protect them 
from the weather. 

XI. Certificate of approval—tlf a pontoon life-raft is constructed 
and equipped in the manner indicated in paragraphs numbered_I. to 
VIL., tested in accordance with paragraphs II. and V. of these instruc- 
tions, with satisfactory results, and complies with the conditions 
described in General Rule 10 of the Statutory Rules, the owner, if he 
desires it, may be granted a certificate of approval. 

The maker will be required to submit a detailed specification and 
drawings of the raft which, subject to the Board’s approval, will be 
annexed to the certificate of approval. He will also be required to 
furnish the Board with 300 copies of the certificate, including the 
specification and drawings, for distribution to the Board’s Surveyors. 

The fee for a certificate is five pounds (£5), and should be paid 
when application is made (on form Surveys 6) for the official tests 
to be witnessed by the Surveyors. 


B.- COPY OF CIRCULAR INSTRUCTION, No. 1587, ISSUED BY 
THE MARINE DEPARTMENT OF THE BOARD OF TRADE 
IN DECEMBER, 1917. 


By permission of the Controller of His Majesty's Stationery Office. 
BUOYANT APPARATUS. 


The Life-saving Appliances Rules require a Home Trade passenger 
ship to carry boats, approved life-rafts, approved buoyant deck seats 
or other approved buoyant apparatus sufficient to accommodate 
the whole or a proportion (according to the Class in which the ship is 
placed) of the total number of persons for which the ship is certified. 

General Rule 15 defines “‘ approved buoyant apparatus” as 
follows :— j 

Approved buoyant apparatus, whether buoyant deck seats, 
buoyant deck chairs or other buoyant apparatus, shall be 
deemed sufficient, so far as buoyancy is concerned, for a person 
or a number of persons to be ascertained by dividing the number 
of pounds of iron which it is capable of supporting in fresh water — 
by 32. Such buoyant apparatus shall be of approved material 
and construction, and if it depends for its buoyancy on air shall 
not require to be inflated before use, and shall be marked in such 
away as plainly to indicate that it is buoyant, and the number 
of persons for which it is approved. 
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The following instructions have been prepared for the guidance 
of Surveyors in giving effect to this General Rule. 


I.—New Buoyant Apparatus. 


The following instructions apply to all buoyant apparatus which 
may be supplied on or after July Ist, 1918 :— 

(1) Conditions of approval.—tf the apparatus is not of a type 
that has previously received the Board’s approval a full report on 
its design and construction should be submitted to the Board by the 
Surveyors at the port where a sample apparatus is to be made and 
tested. 

Before approval can .be given, detailed drawings and _ full 
particulars must be submitted, together with the results of the tests 
for flotation, stability and strength and such other tests as the Board 
may deem necessary. 

(2) Acceptance of approved types.—Apparatus of a type approved 
by the certificate ‘of approval subsequently to the issue of these 
Instructions, and apparatus of a type named in the list given in 
Section VI., may be passed if the Surveyor is satisfied that it com- 
plies in all respects with the specification annexed to the certificate 
and that the materials and workmanship are satisfactory. Samples 
of such apparatus should, however, occasionally be tested for 
strength, flotation, and stability as opportunities occur. 

(3) Types not on list but previously approved.—lf the apparatus 
is not included in the list in Section VI., and does not comply with 
the following requirements, but has at some time received the Board’s 
approval, the Surveyor should forward a full report, giving all the 
information required in the case of a new type. 

(4) Material and workmanship.—The materials and workman- 
ship in the construction of all buoyant apparatus are to be of the 
best quality, and the Surveyor should satisfy himself by frequent 
inspection during the construction, that these conditions are 
fulfilled. 

In any cases of doubtful efficiency the Surveyor should require 
such tests as he may consider necessary to ensure that the apparatus 
shall be reliable. 

(5) Apparatus which requires adjustment-—No apparatus which 
requires adjustment is to be accepted, nor any which requires 
preparation, apart from the cutting adrift of the deck lashings, if 
these are fitted. 

(6) Automatic locking devices.—Apparatus which is intended to 
open out automatically when placed in the water is liable to the 
objection that the hinges or other working parts are likely to become 
inefficient. Special tests will be required, and such apparatus 
should not be passed unless the Board’s special sanction has first 
been received. 

(7) Stability —It is important that buoyant apparatus should 
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have sufficient stability in any position in which it is capable of 
floating, and no buoyant apparatus supplied to a vessel on or after 
July 1st, 1918, is to be accepted unless it is capable of supporting 
a weight of iron, suspended in the water from the life-lines, of 15 lbs. 
per ft. length, along any edge, without capsizing. If, however, 
the length of the edge is 4 ft. 3 in., or less, the minimum weight of 
iron suspended from any edge should be 64 lbs. When reporting 
the result of a stability test, the Surveyor should state the angle to 
which the apparatus inclined when loaded as above. The conditions 
of this test will be subject to modification in the case of an apparatus 
intended to support a much smaller number of persons than the 
perimeter of the apparatus measured in feet. 

(8) Construction of air-cases—If the buoyancy is provided by 
metal air-cases, these are to be constructed as described in para- 
graph 14 of the Instructions relating to the construction of wooden 
lifeboats (Circular 1575). Air-cases are not to be more than 4 ft. in 
length, and, when more than 2 ft. 6 in. in length or breadth, they 
are to be efficiently stiffened by divisions or stays. ‘The cases are 
not to be pierced for the attachment of wood divisions or stays or 
for any other purpose. 

The air-cases should be protected from injury by properly fitted 
wood casing or sparring, easily removable for the periodical inspection 
of the air-cases by the Surveyor, and should be secured against 
movement within the casing. 

No iron work is to be placed in contact with metal air-cases. 

If it is desired to provide the buoyancy otherwise than by metal 
air-cases as above described, full particulars of the proposal are to 
be submitted and the Board’s approval obtained before any apparatus 
so fitted is passed by the Surveyor. 

(9) LInfe-lines.—Life-lines are to be fitted all round the apparatus 
having a number of equal loops corresponding to the number of 
-persons for which the apparatus is certified. Each loop is to have a 
cork or light wood float,and the depth of the loop when wet should 
not be less than 6 in. and not more than 8 in. 

In apparatus of 12 in. or less in overall depth, one row of life-lines 
may be attached along the line of the middle of the depth, but in 
apparatus of greater depth two rows of life-lines are to be fitted, one 
having its points of attachment a little below the top of the air-cases 
and the other a little above the bottom of the air-cases and as close 
to the sides of the air-cases as is practicable. Jackstays or handrails 
are not to be substituted for life-lines. 

The life-lines must be of durable material and each of the securities 
of the life-lines should be strong enough to support the weight of the 
apparatus in view of the possible need for lifting or dragging the 
apparatus along the deck to the launching station. The screwed 
eyes which have sometimes been fitted for securing life-lines have 
often been of insufficient strength. The life-lines and securities 
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should therefore be subjected to severe testing by the Surveyor 
before any buoyant apparatus is passed. 

(10) Maximum weight—The maximum weight of any buoyant 
apparatus is not to exceed 400 lbs.; but when the weight exceeds 
300 Ibs. proper handles or rungs should be fitted to facilitate the 
moving about of the apparatus. 

There must be no projections from the buoyant apparatus which 
would prevent the apparatus being slid easily over the rail in 
launching. 

(11) Strength tests —Kach new type of buoyant apparatus is to 
be subjected to a test of strength by throwing a sample into the 
water, and it must be of sufficient strength to sustain no injury as 
a result of that test. If the buoyant apparatus is for a specific 
vessel it should be thrown from the height of the deck on which it is 
stowed, but all seats not allocated and for which a general approval 
is sought by the makers should be tested by throwing a sample into 
the water from a height of 20 ft. (see paragraph 6). 

(12) Number of persons.—The number of persons for which any 
buoyant apparatus will be deemed suitable will be determined by 
the least of the numbers ascertained as follows, subject to the result 
of the stability test described above :— 

(2) The number of lbs. of iron which it is capable of supporting 

in fresh water divided by 32. 

(6) The perimeter of the apparatus measured in feet along the 

line of the points of attachment of the life-lines. 

If, however, the apparatus is designed to support persons in 
such a manner that they are only partially immersed in the . 
water, or if facilities exist for climbing on to the top of the appar- 
atus, the divisor stated in sub-paragraph (a) may require to be 
increased. 

(13) Marking.—When the Surveyor has satisfied himself that a 
new buoyant apparatus complies with the foregoing conditions he 
should require it to be marked in accordance with General Rule 15. 
The marking should be on a side or end of the apparatus exposed to 
the view of passengers and should be as follows :—- 


Buoyant Apparatus . . . Persons. 


The figures and letters denoting the number of persons should 
be permanently cut or branded into the woodwork of the apparatus. 
The Surveyor should complete the marking by adding his initials, 
the date, etc., which should in every case be stamped immediately 
below the figure denoting the number of persons. 

The issue of metal approval plates formerly in use for marking 
buoyant apparatus has been discontinued. When a _ buoyant 
apparatus, previously approved, is rejected as inefficient, the approval 
plate, if still attached, should be returned to the Board with the 
Surveyor’s report. 
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II.— Existing Buoyant Apparatus. 


Apparatus of a type mentioned in the list given in Section VI. 
of these Instructions which bears an approval plate issued by the 
Board of Trade or has been marked with a Surveyor’s initials (see 
paragraph 13), may be passed so long as it remains in good condition. 

Apparatus of other types which may previously have been 
approved and which bears an approval plate issued by the Board 
of Trade may be accepted as part of the statutory life-saving 
appliances of the ship for which it was originally approved provided 
that (i) the Surveyor is satisfied after inspection that the apparatus 
is in all respects in good condition; and (ii) that the apparatus, 
or a precisely similar apparatus, has been subjected with satisfactory 
results to the stability test specified in paragraph (7) of these Instruc- 
tions. The Surveyor should, however, forward full particulars of 
the case to the Board for instructions before rejecting any existing 
apparatus for failure in the stability test. 

In every case in which apparatus previously approved is rejected 
as inefficient the approval plate, if still attached, should be returned 
to the Board with the Surveyor’s Report. 

Buoyant apparatus of old types which fail to fulfil the stability 
tests may, so far as their condition allows, be used up either by 
conversion into a new and satisfactory type, or by fastening two 
of them together securely to form a unit of stable apparatus. 


III.—Stowage of Buoyant Apparatus. 


The «mmediate readiness for use of all buoyant apparatus is con- 
sidered to be of great importance, and Surveyors are instructed that 
special attention is to be directed to this point.. Any case in which 
this condition is not fulfilled should be at once reported to the Board. 

Buoyant apparatus are not to be stowed on top of deck houses 
or in other isolated positions from which they could not be launched 
directly into the water, nor are they to be stowed below deck or in 
any deck erection. 

Buoyant apparatus must not be secured to the deck, except by 
lashings which can be easily cut by an ordinary pocket knife. They 
may be stowed in tiers one above the other, but must, in that case, 
be kept apart sufficiently to prevent any possibility of their being 
stuck together by paint or varnish, and must be supported on brass 
or hard wood distance pieces. 

Means are to be provided, in the form of cants fastened to the 
deck or some other equally efficient arrangement, to prevent buoyant 
apparatus sliding across the deck, in the event of the vessel taking a_ 
list, or moving forward or aft if the vessel takes a heavy trim by 
the bow or stern. 

Buoyant apparatus which are stowed in tiers must also be fitted 
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with dowels and sockets or some other efficient means for preventing 
apparatus in an upper tier from sliding off a lower tier. 


1V.— Inspection of Buoyant Apparatus. 


The buoyant apparatus are to be carefully inspected by the 
Surveyors at every annual survey of a passenger steamer which is 
- equipped with these appliances, in order to ascertain that they are 
in good condition and in all respects efficient. Special attention 
should be given to those forms of apparatus in which there are any 
hinges, joints, mechanical contrivances or working parts of any 
description, and it will be the duty of the Surveyor to report to the 
Board, at once, any failure or defect which may be found at the 
periodical surveys. 

The air-cases of buoyant apparatus are to be periodically tested 
for watertightness, and, in general, the cases of not less than one- 
fifth of the total number of’ apparatus in the vessel are to be so 
tested at each annual survey. If the Surveyor is of opinion that it 
is necessary to remove the air-cases from the apparatus for this 
purpose, they should be removed and carefully replaced after being 
satisfactorily tested. / 


V.—Certificates of Approval. 


The makers of a new type of buoyant apparatus which is found 
to comply fully with the requirements indicated in Section I., para- 
graphs 4 to 12, of these Instructions may, if they desire it, be granted 
a Certificate of Approval in respect of such apparatus. 

If such a Certificate is desired, the makers will be required to 
submit a full and detailed specification of the apparatus, illustrated, 
if necessary, by drawings or photographs. In the event of a Certifi- 
cate of Approval being granted, the makers will be required to furnish 
the Board with 300 copies of the Certificate and specification. 

The fee for a Certificate of Approval will be £5. 


VI.—List of Approved Buoyant Apparatus. 


Buoyant apparatus of the types named in the following list may 
be regarded as complying with these Instructions, and should be 
dealt with in the manner indicated in Section I., paragraph 2. The 
name of any buoyant apparatus approved by a Certificate of Approval 
subsequently to the issue of these Instructions should be added to 
the list :-— 

(1) Adams’ Patent Buoyant Apparatus. 

(2) “C. & H.” Deck Seat. 

(3) Carley Life Float. 

(4) Crichton’s “ Unit ” Buoyancy Apparatus. 

(5) Day, Summers, & Co.’s Buoyant Deck Seats (E1 and E2). 

(6) Iron’s Deck Seat. 
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(7) Linkleter’s Buoyant Deck Seats (Types C and D). 
(8) Linkleter’s Buoyant Apparatus. 
(9) Linkleter’s “ Twin Lifebuoy.”’ 
(10) MacTavish Patent Automatic Buoyant Deck Seat. 
(11) “ Perry & Chambers” Single and Double Deck Seats (W. 
Gradwell & Co.). 
(12)* “ Quidos ” Buoyant Deck Chair (hammock type), 


VII.—Foreign-going Passenger Ships. 


Buoyant apparatus does not form part of the statutory equip- 
ment of a foreign-going passenger ship. During the war, however, 
it was most desirable that every such ship should carry, in addition to 
the life-saving apparatus required by the statutory Rules, life-rafts, 
or some form of buoyant apparatus which would be free to float 
clear in a case of sudden foundering such as might have occurred 
when a vessel was torpedoed or mined. Such apparatus need not 
necessarily comply with General Rule 15 or with these Instructions. 
Surveyors should, if desired by shipowners or masters, give whatever 
assistance they can with regard to the provision and suitable 
stowage of such apparatus. 


VIII.—Cancellation of Previous Instructions. 


Circular 1529 regarding the substitution of life-jackets and 
lifebuoys for buoyant apparatus is hereby cancelled and the arrange- 
ment set forth in paragraph 3 of that Circular will cease to have 
effect on the 1st January, 1919. 


C. SYLLABUS FOR TECHNICAL INSTRUCTION IN BOAT- 
BUILDING. 


During the recent war a revival of interest took place in boat- 
building, mainly due to the regulations of the Board of Trade 
insisting on a standard specification being recognised throughout 
Great Britain, and also to the increased demand for lifeboats. 

Previous to the year 1917 the most important of the yacht and 
boat builders well known for their high standard of workmanship 
and efficiency, were unable to compete under the prevailing con- 
ditions at that time. 

The trade has recently received a fresh impetus, and it is 
generally considered that better opportunities should be given 
apprentices to understand the details of construction of the various 
types of boats, and the associated theoretical considerations. 

There has been a tendency on the part of some firms to secure 

* Deck chairs do not come fully within the range of these Instructions. 
**Quidos”’ deck chairs may be passed if they are in accordance with the 


specification annexed to the certificate of approval, and if they are in good 
condition. 
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the assistance of boys for the sole purpose of obtaining cheap labour, 
with the inevitable consequence that the boys have received a 
very inefficient training. ° . 

To obviate the difficulties referred to, the boatbuilders of the 
Greenock district have given their hearty co-operation and sympathy 
to a scheme for the systematic education of their apprentices, and with 
the assistance of the local education authority, a boatbuilding class 
was commenced in 1917 with satisfactory results. 

The following syllabus was drawn up by the writer for the 
guidance of students :— 


Srace I, 


Materials used in Construction—Explanation of the various 
kinds of timber used in boatbuilding, their qualities, growths, defects, 
diseases, methods of seasoning and preserving. Wrought iron, steel, 
copper, muntz metal, their respective qualities and where used in 
the structure of a boat. : 

Tools.—Explanation of various kinds used, operations performed 
by each, and the importance of exercising care in their upkeep. 

Practical Boatbuilding —Details of building foundation, method 
of plumbing stem, etc. Explanation of details of combination, 
keel, keelson, hog piece, stem, sternpost, apron, and deadwood. 
Various kinds of scarphs used, and means of security. General 
description of process of planking, and difference in “ clinker ” and 
“carvel’? methods. The use of the steam chest. The method of 
timbering. Details of the various fastenings, where and why used. 
Thwarts and side seats, how secured. Buoyancy air-cases, why 
fitted, and how constructed. Various types of gunwales and how 
constructed. Breasthooks and floors, where used and how secured. 
Stopwaters, where and how fitted. Use of lower seats, number 
required, and method of fitting. Plugs, where and how fitted. 
Details of stretchers, bottom boards, and gangboards. 


Stace II. 


Materials, etc—Iron, steel, and various metals used in boat- 
building, their composition, and tests to which they are usually 
subjected. Comparative strength and suitability of various kinds of 
timber for boatbuilding, and where used in the structure. Explana- 
tion of sap, wet and dry rot, maturity, conversion, and proper time 
for felling timber. 

Practical Boatbuilding —Explanation of the various classes of 
lifeboats. Difference in detail between the open and pontoon 
lifeboats. Moulds, where used, and why. Lifting hooks and their 
keel connections. Square-sterned boats, details of working transom 
and method of fitting quarter badges. Precautions taken when 
using larch for planking. Suitability of using various gauges of 
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fastenings. Details of rudders. Method of securing stem and 
skegbands. Life-lines, how secured. Details of fenders and how 
secured. Details of mast steps, hasps, etc. Method of measuring 
boat capacities and buoyancy air-cases. Details of masts. 

Theory.—Drawing to scale simple parts of the structure of a 
lifeboat, and-enlarging from one scale to another. Calculation of 
volumes and weights of simple solids. 


Srace III. = 


Materials, etc.—Procedure taken in selecting. timber and method 
of measuring. Comparative cost of various woods. Explanation 
of markings on foreign timber. 

Workshop Machinery.—Explanation of the general equipment of 
a boat-yard. Circular saw, band saw, planing and sandpapering 
machine, spindles, etc.: their particular uses, methods of working, 
care of upkeep, dangers in working, and means adopted for protecting 
operators. 

Practical Boatbuilding —Treatment of defects found in lifeboats 
as a result of wear and tear, and methods of repairing damage. 
Details of steel and nested boats. Methods of working double-skin 
planking. Details of engaging and disengaging gears. Boat stowage 
arrangements, and launching apparatus. Sail and rigging plans. 
Details of construction of pontoon and Class IIa open lifeboats. 
Details of towing bollards. Caulking and painting. Details of 
equipment and how stowed. The construction of motor launches, 
and precautions taken for the safety of passengers. Spar and oar 
making. Suitable scantlings for various types of boats. Methods of 
galvanising. 

Theory.—Explanation of rules for Life-saving Appliances, the 
influence of form on stability. Suitable dimensions for ships’ boats. 
Explanation-of the terms : stress, strain, shearing force, elastic limit, — 
bending moment, buoyancy, displacement, centres of gravity and 
buoyancy, inclining experiment. Sheer plan, and method of fairing 
up a set of lines. Methods of making and setting up moulds. 
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7 
(D) TABLE OF SQUARES AND CUBES OF NUMBERS UP TO 
45, RISING BY 0°05. 


é 2 5 g 8 3 

¢ = Cubes 5 Cubes. 2 2) Cubes. 

= a =} a 5 a 

Zi it q ue a oe 
0°05 == s 2°05 4 9 4°05 16 66 
0:10 == = 2°10 4 9 4°10 17 69 
0°15 == — 2°15 5 10 4°15 17 71 
0°20 == — 2°20 5 11 4°20 18 74 
0°25 = a 2°25 5 11 4°25 18 717 
030 | — = 2°30 5 12 4°30 18 80 
6:35.) =a 2°35 6 13 4°35 19 82 
0°40 == as 2°40 6 14 4°40 19 85 
0°45 a od 2°45 6 15 4°45 20 88 
0°50 = a= 2°50 6 16 4°50 20 91 
0°55 — —= 2°55 7 17 4°55 21 94 
0°60 ae = 2°60 7 18 4°60 21 97 
0°65 = = 2°65 7 19 4°65 22 101 
0°70 = war 2°70 7 20 4°70 22 104 
0°75 1 = 2°75 8 21 4°75 23 107 
0°80 1 1 2°80 8 22 4°80 23 111 
0°85 1 1 2°85 8 23 4°85 24 114 
0°90 1 1 2°90 8 24 4°90 24 118 
0°95 1 1 2°95 9 26 4°95 25 121 
1°00 1 1 3°00 9 27 5°00 25 125 

ENOteeA 4 (1 ae P| oe Se lat f Pes 

1°05 1 1 3°05 9 29° | 5°05 26 129 
1°10 1 1 3°10 10 30 5°10 26 133 
1°15 1 2 3°15 10 31 5°15 27 137 
1°20 1 2. 3°20 10 33 5°20 27 141 
1°25 2 2 3°25 11 34 5°25 28 145 
1°30 2 2 3°30 | 11 36 5°30 28 149 
1°35 2 2 3°35 11 38 5°35 29 153 
1°40 2 3 3°40 £Zy ues9 5°40 29 157 
1°45 2 3 3°45 12 44 5°45 30 162 
1°50 2 3 3°50 12 43 5°50 30 166 
1°55 2 4 3°55 13 45 5°55 31 171 
1°60 3 4 3°60 13 47 5°60 31 176 
1°65 3 4 3°65 13 49 5°65 32 180 
1°70 3 5 3°70 14 51 5°70 32 185 
1°75 3 5 3°75 14 53 5°75 33 190 
1°80 3 6 3°80 144 | 55 5°80 34 195 
485. |. 43d 6 3°85 ABS. | 957 5°85 34 200 
1°90 4 7 3°90 15 59 5°90 35 205 
1°95 4 7 3°95 16 62 5°95 35 211 
2°00 4 8 4°00 16 64 6°00 36 216 
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3 2 Cab g | 2 | Cub E | Cub 

EI 5, ubes E | EB | ubes. 5 2, udes. 
A 2) ea | n | z Rn 
6°05 37 221 $55 | 73 625 | 11:05 | 122 | 1,349 
6°10 37 227 860) 74 636 | 11:10 | 123 1,368 
6°15 38 233 865) 75 647 | 11°15 | 124 1,386 
6°20 38 238 870 76 659 | 11°20] 125 1,405 
6°25 39 244 $75 | 77 670 | 11:25 | 127 1,424 
6°30 40 250 8°80 77 681 | 11°30 | 128 1,443 
6°35 40 256 $85 | 78 693 | 11°35 | 129 1,462 
6°40 44 262 890, 79 705 | 11°40) 130 1,482 
6°45 42 268 $95 | 80 717 | 11°45 | 131 1,501 
6°50 42 275 9°00 | 81 729 | 11°50 | 132 1,521 
655 | 43 281 905 | 82 744 | 11°55 | 1383 | 1,544 
6°60 44 287 910 83 754 | 11°60] 135 1,561 
6°65 44 294 9°15 84 766 | 11°65 | 136 1,581 
670 | 45 301 9°20 85 779 | 11°70 | 137 1,602 
6°75 48 308 9°25 86 791 | 11°75 | 138 1,622 
6°80 46 314 9°30 86 804 | 11°80] 139 1,643 
6°85 47 324 9°35 87 817 | 11°85 | 140 1,664 
6°90 48 329 940 88 831 | 11°90 | 142 1,685 
6°95 48 336 9°45 89 844 | 11°95} 143 1,706 
7°00 49 343 9°50 90 857 | 12°00] 144 1,728 
7°05 50 350 9°55 91 871 12°05 | 145 1,750 
710 | 50 358 9-60 92 885 | 12°10| 146 1,772 
715 51 366 9°65 93 g99 | 12°15 | 148 | 1,794 
7°20 52 373 9°70 94 913 | 12°20) 149 | 1,816 
7°25 53 381 9°75 95 927 | 12°25 | 150 1,838 
7°30 53 389 9°80 96 941 | 12°30 | 151 1,861 
735 | 54 397 985 97 | 956 | 12°35 | 153 1,884 
7°40 55 405 9°90 98 | 970 | 12°40] 154 1,907 
T45 56 413 9°95 99 985 | 12°45 | 155 1,930 
7°50 56 422 10°00 | 100 | 1,000 | 12°50 | 156 1,953 
755 | 57 430 10°05 | 101 | 1,015 | 12°55 | 158 1,977 
7-60 58 439 10°10 | 102 | 41,030 | 12°60 159 2,000 
765 59 448 10°15 | 103 | :046 | 12°65 160 2,024. 
770 59 457 10°20 | 104 | 41,061 | 12°70 | 161 2,048 
T75 60 465 10°25 | 105 | 14,077 | 12°75 | 163 2,073 
7°80 61 475 10°30 | 106 | 1,098 | 12°80 | 164 2,097 
7°85 62 484 10°35 | 107 | 1,109 | 12°85 | 165 2,122 
7°90 62 493 10°40 | 108 | 1,125 | 12°90 | 166 2,147 
7°95 63 502 10°45 | 109 | 1,144 | 12°95 | 168 2,172 
8:00 | 64 512 10°50 | 110 | 1,158 | 13°00 | 169 2,197 
8°05 65 522 10°55 | 114 | 4,174 | 13°05 | 170 2,222 
810 | 66 531 10°60 | 112 | 1,191 | 13°10 | 172 2,248 
8:15 66 541 10°65 | 113 | 1,208 | 1345 | 173 2,274 
8:20 67 551 10°70 | 114 | 1,995 | 13:20 | 174 2,300 
8°25 68 562 10°75 | 116 | 1,242 | 13:25 176 2,326 
8°30 69 572 10°80 | 117 | 1,260 | 1830} 177 3,353 
8°35 70 582 10°85 | 118 | 1,277 | 13°35 | 178 2,279 
840 | 71 593 10°90 | 119 | 1,295 | 1340) 180 | 2,406 
845 | 71 603 10°95 | 120 | 1,313 | 13°45 | 181 2,433 
850 | 72 614 11°00 | 121 | 1,331 | 13°50 | 182 2,460 
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Z S Cubes. Z 5 | Cubes. Z 
Z ine A R z 
| 
13°55 | 184 | 2.488 | 16°05 | 258 4,135 | 18°55 
13°60 | 185 2,515 | 16°10 | 259 4.173 | 18°60 


13°65 | 186 2,543 | 16°15 | 261 | 4,212 | 18°65 
13°70 | 188 | 2,571 | 16°20 | 262 4,252 | 18°70 
13°75 | 189 2,600 | 16°25 | 264 4,291 | 18°75 
13°80 | 190 2,628 | 16°30 | 266 4,331 | 18°80 
4,371 |} 18°85 
13°90 193 2,686 | 16°40 | 269 4,411 | 18°90 
13°95 195 2,715 | 16°45 | 271 4,451 | 18°95 
14:00 196 2,744 | 16°50 | 272 4,492 | 19°00 


14°05 | 197 2,774 | 16°55 | 274 4,533 | 19°05 
14°10 | 199 2,803 | 16°60 | 276 4,574 | 19°10 
14°15 | 200 2,883 | 16°65 | 277 4,616 | 19°15 
14°20 202 2,863 | 16°70 | 279 4,657 | 19°20 
14°25 203 2,894 | 16°75 | 281 4,699 | 19°25 
14°30 | 204 2,924 | 16°80 | 282 4,742 | 19°30 
14°35 | 206 2,955 | 16°85 | 284 4,784 } 19°35 
14°40 | 207 2,986 | 16°90 | 286 4,827 | 19°40 
14°45 | 209 3,017 | 16°95 | 287 4,870 | 19°45 
14°50 | 210 3,049 | 17°00 | 289 4,913 | 19°50 


14°55 | 212 3,080 | 17°05 | 291 4,956 | 19°55 
14°60 | 213 3,112 | 17:10 | 292 5.000 | 19°60 
14°65 | 215 3,144 | 17°15 | 294 5,044 | 19°65 
14°70 | 216 3,177 | 17°20 | 296 5,088 | 19°70 
14°75 | 218 3,209 | 17°25 | 298 5.133 | 19°75 
14°80 | 219 3,242 | 17°30 | 299 5,178 | 19°80 
14°85 | 221 83,275 | 17°35 | 301 | 5,223 | 19°85 
14°90 | 222 3,308 | 17°40 | 303 5,268 | 19°90 
14°95 | 224 3,341 | 17°45 | 305 6,314 | 19°95 
15°00 | 225 3,375 | 17°50 | 306 5,359 | 20°00 


_ 
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15°05 | 227 8,409 | 17°55 | 308 5,405 | 20°05 
15°10 | 228 3,443 | 17°60 | 310 5,452 | 20°10 
15°15 | 230 3,477 | 17°65 | 312 5,498 | 20°15 
15°20 | 231 3,512 | 17°70 | 313 5,545 | 20°20 
15°25 | 233 8,547 | 17°75 | 315 5,592 | 20°25 
15°30 | 234 3,582 | 17°80 | 317 5,640 | 20°30 
15°35 | 236 3,617 | 17°85 | 319 5,687 | 20°35 

°40 | 20°40 
15°45 | 239 | 3,688 | 17°95 | 322 5,784 | 20°45 
15°50 240 | 3,724 | 18°00 | 324 5,832 § 20°50 
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& 
for) 
OL 
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15°55 | 242 3,760 | 18:05 | 326 | 5,881 | 20°55 | 
15°60 243 3,796 | 1810 | 328 | 5,930 | 20°60 
15°65 | 245 | 3,833 | 18415 | 329 | 5,979 | 20°65 


15°70 | 246 3,870 | 18:20 | 331 6,029 | 20°70 
15°75 | 248 3,907 | 18°25 | 333 | 7,078 } 20°75 | 
15°80 250 3,944 | 18°30 | 335 6,128 | 20°80 
15°85 | 251 3,982 | 18°35 | 337 6,179 | 20°85 


15°90 | 253 4,020 | 18:40 | 339 6,230 | 20°90 
15°95 | 254 4,058 | 18°45 | 340 6,280 | 20°95 
16°00 | 256 4,096 | 18°50 | 342 6,332 | 21°00 | 
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= s Cubes. S S55 Cubes. r= 3 Cubes. 
3 a 3 iy | 3 fo) 
zi n A 2 | Zi na 

21°05 | 443 9.327 | 2355 555 13,061] 26:05 679 | 17,678 
21°10 | 445 9,394 | 23:60 557 13,144] 2640 681 | 17,780 
21°15 | 447 9,461 | 23:65 559 | 13,228] 2615 684 17,882 
21°20 | 449 9,528 | 23:70 562 13,312] 26:20 686 | 17,985 
21°25 | 452 9,596 | 23:75 564 13,396 | 2625 689 | 18,088 
21°30 | 454 9,664 | 23°80 566 | 13,481 | 26:30 692 18,194 
21°35 | 456 9,732 | 23°85 569 13,566] 26°35 694 18,295 
21°40 | 458 9,800 | 23:90 571 | 13,652] 2640 697 | 18,400 
21°45 | 460 9,869 | 23:95 574 | 13,738] 2645 | 700 | 18,504 
21°50 | 462 9,938 | 24:00 576 | 13,824] 2650 702 | 18,610 
21°55 | 464 | 10,008 | 24:05 578 | 13,911 | 2655 705 | 18,715 
21°60 | 467 | 10,078 | 24:10 581 | 13,998] 26:60 708 | 18,821 
21°65 | 469 | 10,148] 2415 583 | 14,085 | 2665 710 | 18,927 
21°70 | 471 | 10,218] 2420, 586 | 14,172] 26-70) 713 19,0384 
21°75 | 473 | 10,289 | 2425 | 588 | 14,261 | 2675 716 19,144 
21°80 | 475 | 10,360 | 2430 | 590 | 14,349] 2680 718 | 19,249 
21°85 | 477 | 10,432 | 24°35 | 593 | 14,438 | 26:85 | 721 | 19,857 
21°90 | 480 | 10,503 | 2440 | 595 | 14,527 | 26:90 724 | 19,465 
21°95 | 482 | 10,576 | 2445 | 598 | 14,616] 26:95 726 19,574 
22°00 | 484 | 10,648 | 2450 | 600 | 14,706 | 27:00 | 729 | 19,683 
= — = as tet | | —--. -- 

22°05 | 486 | 10,721 | 24°55 | 603 | 14,796 | 27:05) 732 | 19,793 
2210 | 488 | 10,794 | 24°60 | 605 14,887] 27°10 734 19,903 
22°15 | 491 | 10,867 | 2465 | 608 | 14,978 | 27°15 737 | 20,013 
22°20 | 493 | 10,941 | 2470 610 15,069] 27:20 740 | 20,124 
22°25 | 495 | 11,015 | 24°75 | 613 | 15,161 | 27°25 743 | 20,235 
22°30 | 497 | 11,090 | 2480 | 615 | 15,253 | 27°30) 745 | 20,346 
22°35 | 500 | 11,164] 24°85 | 618 15,345 | 27°35 748 | 20,458 
22°40 | 502 | 11,239] 2490 | 620 15,438] 27°40 751 | 20,571 
22°45 | 504 | 11,315 | 2495 | 623 | 15,531 | 2745 754 | 20,684 
22°50 | 506 | 11,391 | 25°00 | 625 | 15,625] 27°50 756 20,797 
22°55 | 509 | 11,467] 25°05 | 628 | 15,719] 27°55 759 | 20,911 
22°60 | 511 | 11,543 | 25°10 | 630 | 15,813 | 27°60 762 | 21,025 
22°65 | 513 | 11,620 | 25°15 | 633 | 15,908] 27°65 765 | 21,139 
22°70 | 515 | 11,697 | 25°20 | 635 | 16,003] 27°70 767 | 21,254 
22°75 | 518 | 11,775 | 25°25 | 638 | 16,098] 27°75 770 | 21,369 
22°80 | 520 | 11,852 | 25°30 | 640 16,194] 27:80 773 | 21,485 
22°85 | 522 | 11,930] 25°35 | 643 16,290] 27°35 776 21,601 
22°90 | 524 | 12,009 | 25°40 | 645 | 16,387] 27:90 778 | 21,718 
22°95 | 527 | 12,088 | 25°45 | 648 | 16,484] 27°95 781 21,835 
23°00 | 529 | 12,167 | 25°50 | 650 | 16,581] 28:00 784 21,952 
23°05 | 531 | 12,247 | 25°55} 653 | 16,679 | 28:05 787 22,070 
23°10 | 534 | 12,326 | 25°60 | 655 | 16,777] 2810 790 22,188 
23:15 | 536 | 12,407 | 25°65 | 658 | 16,876 | 2815 792 22,307 
23°20 | 538 | 12,487 | 25°70 660 | 16,975] 2820 795 22,426 
23°25 | 544 | 12,568 | 25°75 | 663 | 17,074] 28:25 798 22,545 
23°30 | 543 | 12,649 | 26°80 | 666 | 17,174] 2830, 801 22,665 
23°35 | 545 | 12,731 | 25°85 | 668 17,274] 2835 | 804 22,786 
23°40 | 548 | 12,813 | 25°90 | 671 | 17,374] 2840) 807 22,906 
23°45 |-550 | 12,895 | 25°95 673 | 17.475 | 28:45 | 809 23,028 
552 | 12,978 | 26-00 17.576 23,149 
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Cubes. | ® Cubes. | Cubes. 


Squares. 
Numbers. 
Squares 
Numbers. 
Squares. 


, Numbers. 


28°55 | 815 | 23,271 | 31°05 964 | 29,935 | 33°55 | 1,126 | 37,764 
28°60 | 818 | 23,394 | 31°10 967 | 30,080 | 33°60 | 1,129 | 37,933 
28°65 | 824 | 23,517 | 31°15 970 | 30,226 | 33°65 | 1,132 38,103 
28°70 | 824 | 23,640 | 31-20 973 | 30,371 | 33°70 | 1,136 | 38,273 
28°75 | 827 | 23,764 } 31°25 977 | 30,518 | 33°75 | 1,139 | 38,443 
28°80 | 829 | 23.888 | 31°30 980 | 30,664 | 33°80 | 1,142 | 38,614 
28°85 | 832 | 24,013 | 31°35 983 | 30,811 | 33°85 | 1,146 | 38,786 


28°90 | 835 | 24,138 | 31°40 986 30,959 | 33°90 | 1,149 | 38,958 
28°95 | 888 | 24,263 | 31°45 989 | 31,107 | 33°95 | 1,153 | 39,131 
29°00 | 844 | 24,389 | 31°50 992 | 31,256 | 34°00 | 1,156 | 39,304 


29°05 | 844 | 24,515 | 31°55 995 | 31,405 | 34°05 | 1,159 | 39,478 
29:10 | 847 | 24,642 | 31°60 999 | 31,554 | 34°10 | 1,163 | 39,652 
29:15 | 850 | 24,769 | 31°65 | 1,002 31,705 | 34°15 | 1,166 | 39,826 
29:20 | 853 | 24,897 | 31°70 | 1,005 | 31,855 | 34°20 | 1,170 | 40,002 
29°25 | 856 | 25,025 | 31°75 | 1,008 | 32,006 | 34°25 40,177 
29°30 | 858 | 25,154 | 31°80 | 1,011 | 32,157 | 34°30 | 1,176 | 40,354 
29°35 | 861 | 25,283 | 31°85 | 1,014 | 32,309 | 34°35 | 1,180 | 40,530 
31°90 | 1,018 | 32,462 | 34°40 | 40,708 
29°45 | 867 | 25.542 | 31°95 | 1,021 | 32,615 | 34°45 | 1,187 | 40,885 
29°50 | 870 | 25,672 | 32°00 | 1,024 | 32,768 | 34°50 | 1,190 | 41,064 


29°55 | 873 | 25,803 | 32°05 | 1,027 32,922 | 34°55 | 1,194 | 41,242 
29°60 | 876 | 25,934 | 32°10 | 1,030 | 33,076 | 34°60 | 1,197 | 41,422 
29°65 | 879 | 26,066 } 32°15 | 1,034 | 33,231 | 34°65 | 1,201 | 41,602 
29°70 | 882 | 26,198 | 32°20 | 1,037 | 33,386 | 34°70 | 1,204 | 41,782 
29°75 | 885 | 26,331 | 32°25 | 1,040 | 33,542 | 34°75 | 1,208 | 41,963 
29:80 | 888 | 26,464 | 32°30 | 1,043 | 33,698 | 34°80 | 1,211 | 42,144 
29°85 | 891 | 26,597 | 32°35 | 1,047 | 33,855 | 34°85 | 1,215 | 42,326 
29:90 | 894 | 26,731 | 32°40 | 1,050 | 34,012 | 34°90 | 1,218 | 42,509 
29°95 | 897 | 26,865 | 32°45 | 1,053 | 34,170 | 34°95 | 1,222 | 42,692 
30:00 | 900 | 27,000 | 32°50 | 1,056 | 34,328 | 35°00 | 1,225 | 42,875 


30°05 | 903 | 27,135 | 32°55 | 1,060 | 34,487 | 35°05 | 1,229 | 43,059 
30°10 | 906 | 27,271 | 32°60 | 1,063 | 34,646 | 35°10 | 1,232 | 43,244 
30°15 | 909 | 27,407 | 32°65 | 1,066 | 34,806 | 35°15 | 1,236 | 43,429 
30°20 | 912 | 27,544 | 32°70 | 1,069 | 34,966 | 35°20 | 1,239 | 43,614 
30°25 | 915 | 27,681 | 32°75 | 1,073 | 35,126 | 35°25 | 1,243 | 43,800 
30°30 | 918 | 27,818 | 32°80 | 1,076 | 35,288 | 35°30 | 1,246 | 43,987 
30°35 | 921 | 27,956 | 32°85 | 1,079 | 35,449 | 35°35 | 1,250 | 44,174 
30°40 | 924 | 28,094 | 32°90 | 1,082 | 35,6114 | 35°40 | 1,253 | 44,362 
30°45 | 927 | 28,233 | 32°95 | 1,086 | 35,774 | 35°45 | 1,257 | 44,550 
30°50 | 930 | 28,373 | 33°00 | 1,089 | 35,937 | 35°50 | 1,260 | 44,739 


30°55 | 933 | 28,512 | 33°05 | 1,092 | 36,101 | 35°55 | 1,264 | 44,928 
30°60 | 936 | 28,653 | 33°10 | 1,096 | 36,265 | 35°60 | 1,267 | 45,118 
30°65 | 939 | 28,793 | 33°15 | 1,099 | 36,429 | 35°65 | 1,271 | 45,308 
30°70 | 942 | 28,934 | 33°20 | 1,102 | 36,594 | 35°70 | 1,274 | 45,499 
30°75 | 946 | 29,076 } 33°25 | 1,106 | 36,760 | 35°75 | 1,278 | 45,691 
30°80 | 949 | 29,218 | 33°30 | 1,109 | 36,926 | 35°80 | 1,282 | 45,883 
30°85 | 952 | 29,361 | 33°35 | 1,112 | 37,093 | 35°85 | 1,285 | 46,075 
30°90 | 955 | 29,504 | 33°40 | 1,116 | 37,260 | 35°90 | 1,289 | 46,268 
30°95 | 958 | 29,647 | 33°45 | 1,119 | 37,427 | 35°95 | 1,292 | 46,462 
31:00 | 964 | 29,791 | 33°50 | 1,122 | 37,595 | 36°00 | 1,296 | 46,656 
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| Numbers. 


Squares. 
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Cubes. 


46,851 
47,046 
47,242 
47,438 
47,635 
47,832 
48,030 
48,229 
48,428 
48,627 


48,827 
49,028 
49,229 
49,431 
49,633 
49,836 
50,039 
50,243 
50,448 
50,653 
50,859 
51,065 
51,272 
51,479 
51,687 


Squares. 


| 


Cubes. 


Numbers 


Cubes. 


69,173 
69,427 
69,680 
69,935 
70,189 
10,445 
70,701 
70,958 
71,215 
71,473 


71,732 
71,991 
72,251 
72,512 
72,773 
73,035 
73,297 
73,560 
73,824 
74,088 
74,353 
74,618 
74,885 
75,151 
75,419 
75,687 
75,956 
76,225 
76,495 
76,766 


77,037 
77,309 
77,581 
77,854 
78,128 
78,403 
78,8678 
78,954 
79,230 
79,507 


79,785 
80,063 
80,342 
80,622 
80,902 
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n a 

F g 3 2 
r= § Cubes. < s 
= imy S a 
Zi we % R 


43°55 | 1,897 | 82,597 | 44°05 1,940 
43°60 | 1,901 | 82,882 | 44°10 1,945 


43°65 | 1,905 | 83,167 | 44°15 | 1,949 | 


43°70 | 1,910 | 83,453 | 44°20 | 1,954 


43°75 | 1,914 | 83,740 | 44°25 | 1,958 


43°80 | 1,918 | 84,028 | 44°30 


43°85 | 1,923 | 84,316 | 44°35 | 1,967 

43°90 | 1,927 | 84,605 | 44°40 1,971 | 
43°95 | 1,932 | 84,894 | 4445 1,976 — 
44°00 | 1,936 | 85,184 | 44°50 1,980 | 


| Cubes. 


Numbers. 


Squares. 


Cubes. 


1,985 


1,994 
1,998 
2,008 
2,007 
2,012 
2,016 
2,024 
2,025 


1,989 | 


(E) DECIMALS OF A FOOT FOR 


1 2 til. 5 


| 


EACH 1-64th OF AN INCH. 


6 


inch. | inch. |inches.| inches. inches.|inches.| inches. 


a | 


8 
inches. 


meee 
\inches. 


10 


|inches. 


1l 
inches. 


cme OM RSM at 


Che CH HL ome. 
Brot tar one 


BA. Oe Co) Cope 
oP nta 


I 


ODO Co Oto 
bad os ret 


| * 


"0026 | 0859 | *1693 | 2526 °3359 | -4193 
0039 | 0872 | °1706 | -2539 | -3372 | -4206 
0052 | 0885 | °1719)| -2552 | -3385 | -4219 
0065 | -0898 | 1732 | 2565. -3398 | -4232 
0078 | 0911 | :1745 | -2578 | 3411 | 4245 
‘0091 | -0924 | -1758 | -2591 | 3424 | -4258 
0104 | :0937 | -1771 | -2604 | 3437 | -4271 


0117 | -0951 | +1784 | -2617 | -3451 | -4284 
“01380 | -0964 | 1797 | -2630 | -3464 | -4297 
0143 | -0977 | °1810 | -2643 | -3477 | -4310 
0156 | -0990 | °1823 | -2656 | 3490 | -4323 


0169 | -1003 | -1836 | 2669 | 3503 | -4336 
0182 | -1016 | -1849 | 2682 | 3516 | -4349 
0195 | -1029 | -1862 | -2695 | 3529 | -4362 
0208 | -1042 | -1875 | 2708 | 3542 | -4375 


0221 | -1055 | -1888 | -2721 | -3555 | -4388 
0234 | -1068 | -1901 | -2734 | 3568 | -4401 
0247 | ‘1081 | -1914 | :2747 | -3581 | -4414 
0260 | °1094 | 1927 | -2760 | 3594 | -4427 


0273 | °1107 | -1940 | -2773 | :3607 | -4440 
0286 | -1120| -1953 | -2786 | -3620 | -4453 
"0299 | 1133 | -1966| +2799 | 3633 | -4466 
0312 | -1146 | °1979| +2812 | 3646 | °4479 


"0000 | -0833 | °1667 | -2500 | -3333 | -4167_ - 
0013 | 0846 | -1680 | -2513 | -3346 | -4180 | - 


5000 | - 


5013 | - 
5026 | 
5039 | ° 
5052 | - 


5065 | * 
“5078 | ° 
*5091 | - 
5104 | - 


45 Ali 
5130 | - 
5143 | - 
5156 | ° 


5169 | 
5182 |° 
*B195 | ° 
5208 |° 


5221 |° 
5234 | ° 
5247 | ° 
5260 | ° 


5273 | ° 
‘5286 | - 
‘5299 | - 
5312 |° 


| -6667 


6680 
6693 
“6706 
6719 | 


6732 
"6745 
6758 
‘6771 


6784 
6797 
“6810 
6823 


6836 
6849 
"6862 
6875 


6888 
6901 
*6914 
‘6927 


“6940 
6953 
“6956 
6979 


7500 


“7513 
"7526 
"7539 
"7552 


"7565 
"7578 
“7591 
“7604 


“7617 
‘7630 
*7643 
"7656 


-7669 | 
71682 
7695 
7708 


‘7721 
"7734 
*TT4T 
‘7760 


"7773 
“7786 
“7799 
°7812 


8333 


8346 
8359 
8372 
8385 


8398 
8411 
8424 
8437 


8451 
"8464 
8477 
“8490 


"8503 
8516 
8529 
8542 


8555 
8568 
8581 
“8594 


8607 
"8620 
8633 
‘8646 


‘9167 


9180 
9193 
9206 
9216 


9232 
"9245 
“9258 
9271 


9284 
9297 
9310 
9323 


9336 
"9349 
9362 
‘9375 


‘9388 
“9401 
"9414 
9427 


"9440 
"9453 
9466 

9479 
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inches. 


3 


inches. 


4 
‘inches. 


5 
inches. 


Hi, Peo onto 
OB Scicopor 


DICE Coe C09 


a pjoncanc SH piiisenpko 


Ho CHC CO Cite 


A Seb cto 
be BICC BO! 


“pan CHE CORD CH 
PRO. Geb or 


BR OE Coto 


TIRE ROU O 


CEng Cer 


comers rene sy 


Hit len coro |r 
BROW OS 


ft DID COLO CD? 
ON Ae 


Ie Cole Oto 
PI eo ROHS 


oO 
oo 
for) 
or 


1992 
2005 
2018 
2031 


2044 
2057 
2070 
‘2083 


2096 
‘2109 
2122 
2135 


2148 
2161 
‘2174 
‘2188 


2201 
2214 


2227 
"2240 


2253 
2266 
‘2279 
"2292 


*2305 
2318 
2331 
2344 


2357 
2370 
‘2383 
2396 


‘2409 
"2422 
2435 
2448 


2461 
2474 
2487 


— 


"2826 
2839 
2852 
2865 


2878 
2891 
2904 


2917 | 


‘2930 
2943 
2956 
+2969 


2982 
2995 
3008 
3021 


3034 
3047 
“3060 
3073 


3086 
3099 
3112 
3125 


3138 
3151 
3164 
‘3177 


3190 
"3203 
3216 
3229 


3242 
“3255 
3268 
3281 


3294 
3307 
3320 


(3659 
3672 
| 3685 
3698 


| 3711 
| 3724 
3737 
3750 


3763 
32776 
*3789 
“3802 


“3815 
‘3828 
“3841 
3854 


3867 
3880 
3893 
3906 


“3919 
“3932 
3945 
3958 


3971 
3984 
3997 
-4010 


4023 
4036 
4049 
4062 


“4076 
4089 
4102 
| 4115 


“4128 
‘4141 
4154 


4492 
4505 
“4518 
“4531 


4544 
"4557 
"4570 
4583 


4596 
4609 
"4622 
"4635 


4648 
4661 
“4674 
4688 


‘4701 
4714 
4727 
4.740 


4753 
4766 
4779 
‘4792 


4805 
4818 
4831 
“4844 


"4857 
4870 
"4883 
4896 


‘4909 
4922 
4935 
*4948 


4961 
‘4974 
“4987 


6 
inches. 


5326 
5339 
5352 
5365 


5378 
5391 
5404 
5417 


5430 
5443 
5456 
5469 


5482 
5495 
5508 
5521 


5534 
5547 
5560 
5573 


5586 
"5599 
5612 
5625 


5638 
5651 
5664 
*5677 


5690 
5703 
5716 
5729 


5742 
5755 
5768 
‘5781 


“5794 
5807 
5820 


7 


inches. inches. 


6159 
6172 
"6185 | ° 


6198 ° 


6211 
6224 | 
6237 
“6250 


6263 
“6276 
“6289 | 
6302 | 


6315 | 
6328 | 
“6341 | 
6354 


6367 
“6380 | 
"6393 | 
6406 | 


6419 
6432 
6445 | 
6458 


6471 
6484 
6497 | 
“6510 


6523 
“6536 
6549 | 
6562 | 


*6576 
6589 
“6602 | 
6615. 


"6628 
6641 
6654 


“7005 


‘7044 
"7057 
"7070 
‘7083 


‘7096 | 
7109 
7122 | 
‘7135 


7201 | 
"7214 | 
7227 
"7240 


7253 | 
7266 
7279 
“7292 


*7305 
°7318 | 
‘7331 
“7344 


"7357 | 
-7370 | 
"7383 
*7396 


“7409 | 
“7422 
“7435 | 
"7448 


“7461 
“T474 
“7487 | 
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8 


6992 | 


7018 
7031 


‘7148 | 
‘7161 
‘7174 
‘7188 


9 
inches. 


"7826 
“7839 
"7852 
“7865 |: 


“7878 
‘7891 
*7904 
“1917 


“7930 
7943 | 
“7956 
“7969 


“7982 
“7995 
“8008 
“8021 | 


8034 
8047 
“8060 | 
8073 


“8086 
8099 
8112 
8125 


8138 
8151 
8164 
8177) 


‘8190 
8203 
8216 
8229 


"8242 | 
8255 
8268 
8281 


8294 
"8307 
8320 


10 11 


‘inches. inches. 


| 


8659 +9492 


8672 -9505 
‘8685 -9518 


8698  -9531 


“8711, -9544 
8724 +9557 
8737 -9570 
8750 9583 


‘8763-9596 
‘8776 +9609 
8789 *9622 
8802 9635 


8815 +9648 
8828 -9661 
8841  -9674 
8854 «9688 


8867, -9701 
*8880 -9714 


‘8893-9727 
8906-9740 


8919 | -9753 
"8932-9766 


-8945| -9779 
8958 -9792 


8971-9805 
8984 -9818 
8997-9831 


-9010- 9844 


‘9023-9857 
9036 +9870 
9049 -9883 
‘9062 +9896 


‘9076 -9909 
‘9089 -9922 
‘9102 -9935 
‘9115 -9948 


"9128 -9961 
‘9141 -9974 
9154 -9987 

— 1:0000 
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(F) DECIMALS OF AN INCH FOR EACH 1-64th OF AN INCH. 


32nds.  64ths. Decimal. Fraction.}| 32nds. 64ths. Decimal. Fraction. 
= ses ye. 
1 | -015625 | 33 ‘515625 
1 2 | -03125 17 ‘$4 53125 
3 | -046875 | | 35 ‘546875 
2 4 | +0625 | ods 18 36 5625 Ps 
5 | -078125 | Si “578125 
3 6 09375 19. 2 $8 59375 
7 109375 | 39 “609375 
4 8 125 hy wok 20 40 625 5 
9 140625 41 640625 
5 10 15625 | 21 42 “65625 
ll “171875 - | 43 “671875 
6 12 1875 oo3: 22 44 ‘6875 44 
13 203125 | 45 ‘703125 | 
7 14 | -21875 23 46 ‘71875 
15 ‘234375 AT 734375 
8 16 | -25 1 24 48 15 3 
17 ‘265625 49 765625 
9 18 -28125 25 | 650 78125 
19 -296875 51 796875 
10 20 3125 os 26 52 "8125 43 
21 328125 | 53 "828125 
HW 22 | 34375 27 54 ‘84375 
23. | °359375 55 "859375 
12 24 ‘375 3 28 56 ‘875 z 
25 | -390625 57 | 890625 
13 26 | :40625 29 | 58 |  -90625 
27 | -421875 59 | 921875 
14 28 | -4375 ue 30 60 “9375 15 
29 | :453125 61 = 953125 
15 30 46875 31 62 | 96875 
31 “484375 63 | +984375 
1671 =993 155 3 32 64 | 1: fe 
| 


— as 


(G) APPROXIMATE FREEBOARD OF CLASS I. OPEN BOATS 
OF STANDARD DIMENSIONS. 


(Full number of persons and equipment on board.) 


Dimensions. 


XxXXXXXXX 
oO 
bo 
oY 
x 


Freeboard. 


Dimensions. Freeboard. 
22:05 1-20" 27s I” 54” 
QOS EO” Se 27 iss 
20;700X 6275) 256 ib 43 
1902 6:5 3 2 bo rte 
18:0" X 6:25" & 2:4” Af 34” 
17-0" & 6:0" x 2°35" roe 
160’ X 5°75’ X 2°3’ j Cad Ne 


CCTORIA 


27." 
i ue 
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INDEX 


Air-cases, buoyancy, construction of, 330 


% i's for Class Ia lifeboats, 21, 178 
3 Ae te <7 » Is lifeboats, 22, 196 
” 3 » » La lifeboats, 201 

np a », nested lifeboats, 268 

” rr », Steel lifeboats, 340 

9 3 s+», motor lifeboats, 341 

* », wooden motor lifeboats, 340 
9 os method of measuring, 336 

” ” ry) ” testing, 335 


wooden, construction of, 357 


Anchors, sea, details of, 348 
Aprons, details of, 123, 204 


Arnott’s patent boat-lowering apparatus, 465 
Ash, 101 


Babcock and Wilcox, patent davits, 449 
Badges, quarter, method of fitting, 158 
Bailer, provision of, 343 

Balsa wood, 229 

Bands, stem and skeg, 155 

Barges, boats to be carried, etc., 19 
Beams, web, in Class IIa lifeboats, 207 
Beech, 100 

Benches, side, method of fitting, 164 


29 


stern, method of fitting, 157 


Bilge, form of, 34 


99 


29 


rails, method of fitting, 174 
stringers, 74 


Biscuit-cases, details of, 351 

Bit, how used, 134, 136, 154 

Blair for plank-landings, composition of, 143 
Blocks and falls, 414, 442 


9° 


> 


” 


Boat accommodation on vessels, requirements of the U.S.A., 11, 20 


non-toppling, Welin patent, 416 
the Bulman patent, 415 
practical rules for, 435 


Boat-building, syllabus for instruction in, 479 
Boat-yard, the equipment of a, 105 

Boats and davits, Departmental Committee report, 61 
Boats, classification of, 20 


2? 
99 


Class Ia, construction of, 110 
» 1B, construction of, 195 
» LII, construction of, 199 
», LIA, construction of, 200 
» lo. IIs and IIc, construction of, 223 
comparison between classes, 62 
modified Class ITa, 212 
motor, construction of, 235 


492 INDEX 


Boats, nested, construction of, 266, 271 
» for foreign-going passenger steamships, 7 


2s % », cargo steamships, 11 

Pry) 2 », passenger sailing ships, 12 
29 » cargo sailing ships, 12 

e os homie trade passenger steamships, 12, 15-18 
er) 9 », cargo steamships, 14 

199 ' »» passenger sailing sat 15 

2 9 », cargo sailing ships, 15 


3 repairs to, and maintenance of, 386 
» steel, construction of, 278 
a » typical specification for, 284 
7 », requirements of the U.S.A., 286. 
.» stowage and transporting, 403 
a9 <5 on small coasting vessels, 419 
>», surf, construction of, 273 
Bollards, lowering, necessity for, 414, 442 
is towing, details of, 190 
Bottom boards, 193 
Breadths, minimum, of open boats at half-midship height, 35 
5 of open boats, formula for obtaining, 35 
Breakers, water, details of, 341 
Breasthooks, details of, 1'73 
British Marine Motor Co.’s patent lifeboats, 214 
Bucket, two-gallon, provision of, 343 
Bulkheads, in Class IIa lifeboats, 206 
Bulwarks, collapsible, in Class IIa lifeboats, 210 
Buoyancy air-cases, metal, construction of, 330 
ss » », tor Class Ia lifeboats, 21, 178 
= ee, 5, LB lifeboats; 22,196 


rr) woe S66 © a lifeboats, 201, 209 
2 > 3  » nested lifeboats, 268 

9 +> «=p _~—oa: Steel lifeboats, 340 

99 are » 5, motor lifeboats, 341 

46 +99 93 wooden motor lifeboats, 340 
» <99 93 method of measuring, 336 

2» ” ” ” ” testing, 335 

or ys 95 wooden, construction of, 357 

a centre of, 42 

. outside, for Class Ix lifeboats, 196 

9 of » » IIA lifeboats, 202, 210 
7 reserve, for various classes of boats, 339 


Buoyant apparatus, instructions for constructing, etc., 473 
list of approved, 478 
Butts of planking, shift of, etc., 137 


Capacity and deck area of pontoon lifeboats, 231 


99 »> >, Class [[4 open lifeboats, 217 
i of open boats, Classes Ia, Ip and III, 78 
a9 ,, motor boats, 340 


Capping-piece to gunwale, method of fitting, 161 
Carburetter in motor boats, requirements for, 256 
. Carvel-built boats, details of, 131, 149 
Caulking of plank seams, 120, 386 
Cedar, 102 
Centre of effort of sail area, 358 

2 9» buoyancy, 42 

»» 5) curvature of curve of fidtation, 56 

» 99 gravity, 43 


INDEX 493 


Centre of lateral resistance, 358 
Chain-slings for motor boats, 307 
Cheek-pieces in way of crutches, 163 
Chocks, stowage, details of, 212, 409 
Clamp used for planking, 134 
Classification of boats, 20 
Cleading, tank, for buoyancy air-cases, 178 
Cleats, toe, method of fitting, 164 
Clinker method of planking, 131 
Coefficient of form, 33 
Committee, Departmental, on boats and davits, investigations, 63 
Compass, steering, 353 ca 
Construction of Class Ia open lifeboats, 110 
95 3 » 1s open lifeboats, 195 
», IIa open lifeboats, 200 
», III. open boats, 199 
», 1c, Ils and IIc pontoon lifeboats, 223 
5 ;, motor boats, 235 
4 ,, nested boats, 266, 271 
ae ;, steel boats, 278 
surf boats, 273 
Cork, buoyancy for Class IB open lifeboats, 196 
Corrosion i in steel lifeboats, 280 
Covering-board in Class [La open lifeboats, 200 
Covers, boat, 354 
5 hatch, in Class [Ta open lifeboats, 208 
Crane, boat-lowering, Harbinger patent, 462 
Cross-piece to transom, method of construction, 129 


Crutches, method of fitting, 163 


SS number to be supplied, 347 


_ Curve of flotation, 55 


Curves of stability, 66 
Cypress, 103 


Davits, number for foreign-going passenger steamships, 7 
cargo steamships, 11 
passenger sailing ships, 12 

- 35 as »,  eatgo sailing ships, 12 

home trade passenger steamships, 12, 15-18 ° 
cargo steamships, 14 
passenger sailing ships, 15 

53 8 Aye err » cargo sailing ships, 15 

or », Steam launches, motor boats, tugs, etc., 18, 19 
a formule for obtaining the size of, 436 

ms hollow and solid, equivalent sizes, 441 

* round bar radial, details of, 421 

5 patent appliances, 444-467 

B Arnott’s patent boat-lowering apparatus, 465 

os Babcock and Wilcox patent, 449 . 

3 Graham’s patent single, 455 

es Harbinger boat-lowering crane, 462 

43 Harland and Wolff’s patent, 460 

ss Martin patent, 452 

ak McEachnie patent, 459 

of Norton patent sheath-screw, 448 

os Quixo Davit and Engineering Co.’s patent, 466 

~ Ross and Anderson’s patent apparatus, 464 

»  Snelling’s patent boat stowage and launching gear, 465 
% Steward patent, 457 


99 29 99 ” 29 


19 be) 39 2? 9 


99 Ly 39 9? 99 


2? 39 93 2? 39 
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Davits, Welin patent, 444 
¥ turning-out gear, Pett’s patent, 428 
a 4 5 » Lurnbull’s patent, 428 
» Welin’s patent, 428 
Deadwoods, ‘details of, 120, 123, 204 
Decimal conversion table, inches to feet, 40 
Decimals of a foot for each jth of an inch, 488 
3 », an inch for each 1th of an inch, 490 
Deck area and capacity of pontoon lifeboats, 231 
s ee », Class Ila open lifeboats, 217 
Depth of open boats, formula for, 36 
Diagonally planked boats, 131 
Dimensions of boats, influence on stability, 32 
55 »» 9», Where placed, 355 
», Class Ia, Ip and III. open boats, 37, 38 
ee » 95 La open lifeboats, 40 
55 » 5, 1B pontoon lifeboats, 40 
- » », Ic pontoon lifeboats, 40 
», open boats below 125 cubic feet capacity, 39 
Dippers, water, 351] 
Disengaging and engaging gears, 311 
Displacement of ships’ boats, 41 
Dolly, how used, 134, 154. 
Double skin boats, details of, 151 
Doubling behind plank scarphs, 137 
5 ee knots, 126, 144. 
Drainage arrangements in pontoon lifeboats, 233 
Drills, fire and boat, 391 
Dynamical stability, 362 


Effort, centre of, of sail areas, 358 
Elastic limit of lifting-hooks, 292 
Elm, Canadian or Rock, 99 

» English, 98 

» Wych, 98 
Emergency rations, requirements of the U.S.A., 355 
Engaging and disengaging gears, 311 
Engines, internal combustion, in motor boats, 255 

33 Lloyd’s rules for, 262 
Equilibrium, ‘conditions of, 48 
Equipment for boats of various classes of vessels, 342-356 
* ,, motor boats, 261 
», @ 22-ft. motor lifeboat, 254 

Euler’s formula, 78 
Exemptions, provided in the L.8.A. Rules, 6 
Experiment, inclining, 70 


Falls, appliances for preventing cabune, 443 

», method of reeving, 416 

oo stowing, 418 
Fashion- -piece to transom, method of fitting, 141 
Fastenings, for plank landings, details of, 138 
rp timber and plank, comparative methods for, 135 

Faying surface for planks, 120 
Fenders, rope, details of, 175 
Filling pieces between gunwale and sheerstrake, 159 

My ;, to deadwoods, 120 
Fire extinguishing arrangements, 260 

», drills, ete., 391 
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Fish carriers, steam, boats to be carried, 19 
Floors, where fitted in Class I. open boats, 173 
Flotation, curve of, 55 
Foot spars and stretchers, 190 
Foreign-going passenger steamships, boats and davits for, 7 
5 » cargo steamships, boats and davits for, 11 
ss » passenger sailing ships, boats and davits for, 12 
» cargo sailing ships, boats and davits for, 12 
Form, coefficient for, Class I. open boats, 33 
», Of ships’ boats, 28 
Formula, Euler’s, 78 
Frames of steel boats, Fawke’s patent embossed, 281 
- Freeboard and flooding tests, Class ITA open lifeboats, 220 
‘A of Class IIa open lifeboats, 217 
5 » », 1c, IIB and IIc pontoon lifeboats, 231 
» 1a open lifeboats, 490 
Fuel tariken for motor boats, 265 


Galvanising, electro process, 380 


5 hot dipping process, 378 
= reason for, 377 
. sheradising method, 379 


steel boats, 281 . 
Gangboards, i in open boats of Class I., 165 
Girth measurement of ships’ boats, 30 
Gouk and Nesbit’s modified Class ITA open lifeboat, 214 
Grab lines, method of fitting, 185 
Graham’s patent single davit, 455 
Gravity, centre of, 43 
Gullet tool, where used, 136, 154 
Gunwales, box, solid, etc., details of, 158-164 
f for Class IT open lifeboats, 207 
‘s strength of, 74 


Halyard sheaves, method of fitting, 373 
Harbinger boat-lowering crane, 462 
Harland and Wolff’s boat-lowering apparatus, 460 
Hasps, mast, method of fitting, 372 
Hatchets, provision of, 343 
Head-sheets, 193 
‘* Hercules ’’ modified Class IIa open lifeboats, 214 
Hog-piece, method of securing, 119, 205 
Home trade limits in Great Britain, 12 
- ». passenger steamships, boats and davits for, 12, 15-18 
Ai », cargo steamships, boats and davits for, 14 
a », passenger sailing ships, boats and davits for, 15 
», cargo sailing ships, boats and davits for, 15 
H ood: ends of planks, method of forming, 139 
Hooks, lifting, comparative tests, 298 
F me for open boats, details, 289 
is so », steel boats, 283 
s 5 method of fitting at gangboard, 295, 301 
Ss Pe mousing arrangements, 306 
us He position of, 302 . 
Robinson’s patent common, 309 
Hooks, lifting, strength of, 290 
5 3 when boat is suspended from near the ends, 302, 305 
4 s> >», stowed in the Welin overframe davit, 304 
Hoppers, steam, boats to be carried, etc., 19 
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Hot-bulb system for motor-boats, 258 
Hulks, boats to be carried, ete., 19 


Ignition fittings on motor, 259 

Inclining experiment, 70 

Inertia, moment of, 48 

Information, preliminary, required before construction on boatsiscommenced, 112 
Initial: stability, etc., 50, 52 

Inspection during construction of boats, 194 

Insulation in motor boats, 256 

Internal water with a free surface, effect of, 51 

Instruction in boat-building, syllabus for, 479 


Keel-plates for lifting-hooks, deatils of, 299 
Keel, method of construction, etc., 112, 204 
Keelson, method of construction, éte., 126 
Kingplank in Class Lf4 open lifeboats,211 
Knees, quarter, method of fitting, 158 
A stem and sternpost, 158 
55 thwart, method of fitting, 167 
a ss number to be fitted, details, etc. (Tables XIV. and XVIII.) 
111, 170 
i 5 in steel boats, 283 


Ladders, rope, provision of, 6 xi 
Lantern, oil, provision of, 344 

Larch, 101 

Launches, steam, boats to be carried, etc., 18 
Leclert’s Theorem, 55 

Lever for biscuit-cases, to be supplied, 352 
Life-lines, method of fitting, 185, 210 
Life-rafts, L.S.A. rules relating to, 5, 469 - 
Lifting-hooks, details of, 289 + 
Lifting-sling arrangements, Class JI4 open lifeboats, 209 é 
Lights, self-igniting, provision of, 344 

Limits for British home trade vessels, 12 zB 
Lockers, equipment, details of, 187 A 
Lubrication of motors, 200 - ; 
‘** Lundin ”* patent lifeboats, 227 


Machinery for the equipment of a boat-yard, 107 
Maintenance of ships’ boats, 386 
Manila rope, weight and strength of, 430 
Marking of ships’ boats, 356 
Martin patent boat transporter, 405, 408 
> davits, 452 
Masts, length of, 376 
Mast hasp, method of fitting, 373 
», step, method of fitting, 189 
S traveller, details of, 374 
Matches in watertight tin, provision of, 344 
Measurement of Class I. open lifeboats, 78 
is » 9, ILA open lifeboats, 217 
» 5, Le, Ile and IIc pontoon lifeboats, 223 
Merchant Shipping Acts, and L.S.A. Rules, 2 
Metacentre and metacentric height, 46 
Metacentric diagrams, 64 
McEachnie’s boat- lowering apparatus, 459 
McKay’s patent safety -hook, 307 
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McLean’s modified Class [14 open lifeboat, 213 
Midship section of various classes of boats, 22-28 
Mills’ patent engaging and disengaging gear, 316 
Moment of inertia, 48 
Motor boats, construction of, 235 

- » details of hull, 244 


i » end combinations, 247 

3 » equipment for, 254 

Ba » installation of motor in, 255 

a5 »  L.S.A. Rules for, 242 

rT. » recommendations of Departmental Committee, 242 = 
5 »  -Specification for a standard 22 ft., 250 

9 » watertight bulkheads in, 255 


which proceed to sea, boats to be carried, etc., 18 
Mahogany, 100 
Motors, outboard, 237 
»  Lloyd’s rules for the survey of, 262 
se paraffin, 257 
» petrol or gasoline, 237, 243 
Moulds for planking boats, 130 


‘Mousing arrangements for lifting-hooks, 306 


Nails, copper, particulars of, 148, 149 
Nested boats, construction of, 266 
Norton’s patent davits, 448 


Oak, English, 97 
Oars, rowing, number and length, 347 
» steering, length of, 347 
Oil-distributing apparatus, 348 
Oil leakage in motor boats, prevention of, 256 
* Oxylene ”’ non-inflammable wood, 93 


Pad-pieces in way of stowage chocks, 193 

Paint, composition of, 384 

Painters, length of, 348 

Painting of ships’ boats, 382 

Paraffin motors, 257 

Passenger sailing ships, foreign-going, boats and davits for, 12 


som: » home trade, boats and davits for, 15 
m5 steamships, foreign-going, boats and davits for, 7 
nt home trade, boats and davits for, 12, 15-18 


Pine, Oregon, 103 
» pitch, 103 
», red, American, 104 
» White, 104 
» yellow, 104 
Plane Tree, 101 
Planking, methods of, 130-154, 208 
es strength of, 73 
Plank scarphs, 136 
Planks, faying surface for, 120 
>» minimum breadth, 132 
Plugs, details of, 191 
Pontoon lifeboats, construction of, 223 
3 > suitable dimensions, 40 
Pumps, hand, 354 
Punches, use of, for planking, 134 
Putty, composition of, 386 
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Quarter-badges, method of fitting, 158, 175 
» knees, method of fitting, 158 
Quixo Davit and Engineering Co.’s boat-lowering apparatus, 466 


Rafts, life, instructions for constructing and stowing, 469 
7 » L.S.A. Rules relating to, 5 
Rails, bilge, method of fitting, 174 
Rations, emergency, requirements of the U.S.A., 355 
Redwood, Baltic; 104 
re Californian, 103 
Releasing-gears, 311 
Repairs to ships’ boats, 386 
Report of Departmental Committee on boats and davits, 61 
Reserve buoyancy for various classes of boats, 339 
Reverse gears for motors, 259 
Ridge spars, 354 
Rising, method of fitting, 154 
Riveting of steel lifeboats, 281 
Robinson’s boat-releasing gears, 318 
A patent common hooks, 307 
Roove-set, use of, for planking, 134 
Rooves for plank fastenings, etc., details of, 138, 148 
Rope, for falls, Board of Trade instructions, 442 
»  fire-clad wire, strength, weight, etc., 432 
» manila, weight, strength, etc., 430 
Ropes, blocks, tackles, etc., practical rules for, 435 
Ross and Anderson’s apparatus for lowering boats, 464 
Rot, dry and wet, 91 
Rowlocks, number to bé supplied, 347 
es method of fitting, 163 
Rubbers and ante-fouling arrangements, 173 
Rudder details and steering arrangements, 179 
Rules for life- ar anE appliances, authority for issuing, 2 
Py tk ans Y 55 General Rule No. 2,5 
29 Ch We fe > oe) ” 29 > 1 > 5 
”? 93° 8 35 ” 2? 2? 29 29 20, 6 
>» measurement of boats, 30, 78, 21'7, 223 
Sail areas, 365 
», bag, provision of, 373 
Sails, details of, 370 
>, centre of effort, 358 
33 > >», lateral resistance, 358 
s, force of wind on, 357 
» regulations affecting, 357 
», stability and wind-pressure curves, 363 
» weft, warp, and salvage, 370 pe 
Scantlings of Class I. and ILI. open boats, 111 
+ » 3, LIA open boats, 202 
i ,, 22-ft. motor boat, 250 
3 ,, steel boat, 284 
», surf boat, 277 
Scarphs for keel, stem, and sternpost, 114, 119 
» plank, 136 
Seats, side and lower, open boats, 164 
Sng, propeller, general instructions, 261 
- Lloyd’s rules for, 263 
Sheaves, halyard, 373 
Sheer, influence on stability, 32 
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Sheer, standard, open boats, 132 
Sheet cleats, 375 
Sheets, stern and head, 193 
Shrouds, method of fitting, 373 
Slings, chain, for motor boats, 307 
#65 wire, for small boats, 306 
Snelling’s patent boat-launching gear, 465 
Spark gaps on motor, 259 
Spars, ridge, 354 
Specification of a 22-ft. motor lifeboat, 250 
z 5,» steel boat, 284 
Ps >», surf boat, 277 — 
Spruce, 104 
Squares and cubes of numbers up to 45, 482 
Stability at large angles of inclination, 59 
>» curves, 66 
» dynamical, 362 
»  anitial, 50, 52 
> levers, 47 
» tests, 69, 221, 234 
Standard dimensions for open boats, 38 
Standardisation, advantages of, 36 
Steam-chest, 133 
Steel boats, construction of, 278 
aye ees hook-joint method of plating, 285 
enn ae requirements of U.S.A., 286 
Steering arrangements, and rudders, 179 
» grommet, 184 
Step, mast, 189 
Stern and sternpost construction, 114, 204 
» 9» Skeg bands, 185 
Stern of open boats, formation of, 31 
Steward patent davits, 457 
35 disengaging ae 326 
Stopwaters, 122 
Stowage chocks, Class ITa Sper lifeboats, 212 
by a details of, 409 
a » position of, 113 
,, Of boats on small coasting steamer, 419 
» » Ships’ boats, 403 
Strakes of planking, clinker-built boats, 132 
Strength and weight of manila rope, 430 
a »  » fireclad wire rope, 432 
. calculation for open boat, 75 
7 of ships’ boats, 72 
4 stability, and seating tests, Class IIa lifeboats, 209 
Stretchers and foot spars, 190 
Stringers, in open boats, 74, 154, 178 
a strength of, 74 
Surf boats, construction of, 273 
Surveys of motors, Lloyd’s rules for, 265 
Syllabus for technical instruction in boat-building, 479 


Tackles, practical rules for, 435 
Tanks, biscuit, details of, 351 

» buoyancy, cleading for, 178 

, —tuel, for motor boats, 258, 265 
Teak, 99 
Test, stability,-69 
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Testing buoyancy air-cases, 335 
Tests for Class Ifa open’ lifeboats, 218 ’ 
» » 1c, [Lp and [Ic pontoon lifeboats, 234 
Thwart knees in steel lifeboats, 283 
Thwarts, lower, in Class Ila open lifeboats, 207 | 
% upper in Class [La open lifeboats, 211 
zs number, etc., in Class I. open lifeboats, 155, 347 
Time test for lowering boats, 7 
Timber, conversion, seasoning, diseases, etc., 84 
‘6 defects in, 90 
5 markings of, 96 4 
5 measurement of, 95 
>»  non-inflammable, 93 
>» principal woods used, 97 
73 quarter sawing, etc., 88 
As selecting, 94 
strength of, 95 
Timbers, frame, 73, 146, 207 
Toe-cleats for crutches, 164 
Tools and machinery in boat-yard, 107 
' Towing bollards, 190, 253 ‘ 
Trades of vessels as affecting boats, etc., 4 
Transom, methods of construction, 127 
Transporter, Martin patent boat, 405 


a 


3 Turnbull’s patent boat, 407 
Transporting arrangements for ships’ boats, 402 
$s boats, Welin system of, 407 


Traveller, mast, details of, 374 
‘Tugs, boats to be carried, 19 


—— 


Turnbull’s turning-out gear for davits, 428 
Varnishes, where used, and quality of, 385 > 
Ventilation arrangements in motor boat, 260 
Water breakers, details of, 351 
», cooling for motors, 259 
» dippers, 351 
», internal, with free surface, effect on stability, 51 
» tanks, galvanised iron, 351 
Wearing, method of fitting, 154 
Weft and warp, in sails, 370 
Weights of details of boats’ equipment, 399 r 
Ss + manila rope, 430 
3 » materials, 401 
es »> persons, 402 
AS », Steel rope, 432 
», wooden open lifeboats, Class I, 400 1 


Welin’s patent davits, 444 
z » non-toppling blocks, 416 | 
33 » stowage chocks, 411 
» system of traversing boats, 407 
Wind pressure on sails, 361 
Wireless equipment of motor boats, 229, 236 
Woods, principal, used in construction of boats, 97 


Yoke-lines to rudder head, 183: 
THE END 
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